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Hiermit wird die vom Fakultätsrat der Fakultät fOr Maschinenbau am 30.06.2010 
beschlossene und vom Präsidenten am 25.10.2010 genehmigte Zweite 
Änderung der Besonderen PrOfungsordnung für den Studiengang "Luft- und 
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Zweite Änderung der Besonderen Prüfungsordnung für den Studiengang „Luft- und 
Raumfahrttechnik“ mit dem Abschluss ‚“Master of Science“ an der Technischen Uni-
versität Braunschweig, Fakultät für Maschinenbau 
Die Prüfungsordnung für den Studiengang „Luft- und Raumfahrttechnik“ mit dem Abschluss 
„Master of Science“, Bek. v. 02.09.2009 (TU-Verkündungsblatt Nr. 632), in der Fassung vom 
10.02.2010 (TU- Verkündungsblatt Nr. 660), wird wie folgt geändert: 
Abschnitt I 
1. § 2 wird wie folgt geändert: 
a.) In Absatz 2 wird die Zahl „4“ durch die Zahl „5“ und die Zahl „34“ durch die Zahl 
„36“ ersetzt. 
b.) In Absatz 3 Satz 2 werden die Zahlen „12“  und „8“ durch die Zahl „10“. 
c.) In Absatz 4 wird die Zahl „54“ durch die Zahl „56“ und die Zahl „18“ durch die 
Zahl „17“ ersetzt und der Halbsatz „wobei mindestens 6 LP durch Laboranteile zu 
erbringen sind.“ gestrichen. 
d.) In Absatz 6 Satz 1 wird die Zahl „20“ durch die Zahl „17“ ersetzt. 
2. In § 9 Abs. 4 wird der Verweis „§ 9 Abs. 4“ ersetzt durch den Verweis „§ 9 Abs. 4 Satz 6“. 
3. § 10 wird wie folgt geändert: 
a.) In Satz 3 wird die Zahl „20“ durch die Zahl „17“ ersetzt. 
b.) In Satz 4 wird die Zahl „18“ durch die Zahl „15“ ersetzt. 
4. Die Anlagen 3, 4, 7 und 8 erhalten die aus dem Anhang ersichtlichen Fassungen. 
Abschnitt II 
Die Änderung tritt nach der Genehmigung durch das Präsidium der Technischen Universität 
Braunschweig am Tage nach ihrer hochschulöffentlichen Bekanntmachung in Kraft. 
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Anlage 3 
Fakultät für Maschinenbau 
der Technischen Universität Braunschweig 
ZEUGNIS
über die 
Masterprüfung
Herr
Max Mustermann 
geboren am 31.02.1979 in Musterdorf 
hat die Masterprüfung im Studiengang 
Luft- und Raumfahrttechnik
mit der Gesamtnote 
gut
bestanden.
 Die Gesamtnote entspricht der ECTS-Note B. 
2
Prüfungs- und
Studienleistungen
Leistungs-
punkte
Note
    
Pflichtmodule    
Entwerfen von Verkehrsflugzeugen I 5 gut 2,0 
Modellierung und Numerik von 
Differentialgleichungen 5 gut 2,0 
Raumfahrtmissionen 5 gut 2,0 
    
Wahlpflicht Grundlagenkatalog LRT    
Flugeigenschaften der Längs- und Seitenbewegung 5 gut 2,0 
Flugmesstechnik 5 gut 2,0 
    
Wahlpflicht Anwendungskatalog LRT    
Stabilitätstheorie im Leichtbau 5 gut 2,0 
    
Wahlpflicht Laborkatalog    
Messmethoden in der Strömungsmechanik 11 gut 2,0 
    
Wahlbereich Anwendungen    
Biologische Materialien 5 gut 2,0 
Satellitenaerodynamik 5 gut 2,0 
    
Wahlbereich Grundlagen    
Wasserstoff in Metallen 5 gut 2,0 
Mechanische Spektroskopie und Materialdämpfung 5 gut 2,0 
    
Nichttechnische Module    
Nichttechnisches Modul Master Maschinenbau a 12 unbenotet  
3
Prüfungs- und
Studienleistungen
Leistungs-
punkte
Note
Studienarbeit    
Thema: Hier steht der Titel der Arbeit 17 gut 2,0 
    
Masterarbeit    
Thema: Hier steht der Titel der Arbeit 30 gut 2,0 
Braunschweig, 08. November 2008 
Prof. Dr. Dr. Ing. Muster  Prof. Dr. Dr. Ing. Muster 
Studiendekan  Dekan 
   
   
Notenstufen: sehr gut (1,0  d  1,5), gut (1,6  d  2,5), befriedigend (2,6  d  3,5), ausreichend (3,6  d  4.0). 
Bei d  1,3 wird als Gesamtnote das Prädikat mit Auszeichnung vergeben. Die Gesamtnote ergibt sich aus den nach Leistungspunkten gewichteten Einzelnoten.  
a Bei der Berechnung der Gesamtnote unberücksichtigt. 
Leistungspunkte: Zum erfolgreichen Abschluss sind 120 Leistungspunkte erforderlich, ein Leistungspunkt entspricht einem Aufwand von 30 Stunden. 
ECTS-Note: Nach dem European Currency Transfer System (ECTS) ermittelte Note auf der Grundlage der Ergebnisse der Absolventinnen und Absolventen der drei vorangegangenen Jahre:  
A (beste 10 %), B (nächste 25 %), C (nächste 30 %), D (nächste 25 %), E (nächste 10 %). 
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Anlage 4 
Fakultät für Maschinenbau 
of the Technische Universität Braunschweig 
CERTIFICATE
Master of Science 
Mr.
Max Mustermann 
born on 31.02.1979 in Musterdorf 
successfully completed the Master degree in 
Aviation and Astronautic Engineering
with an overall grade of 
good
ECTS grade: B 
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Transcript of Records Credit 
Points
Grade
    
Core modules    
 5 good 2,0 
 5 good 2,0 
 5 good 2,0 
    
Optional Modules for Aviation and Astronautic 
Engineering Fundamentals    
 5 good 2,0 
 5 good 2,0 
    
Optional Modules for Aviation and Astronautic 
Engineering Applications    
 5 good 2,0 
    
Laboratory Internship Modules for Aviation and 
Astronautic Engineering    
 11 good 2,0 
    
Elective Modules (Applications)    
 5 good 2,0 
 5 good 2,0 
    
Elective Modules (Fundamentals)    
 5 good 2,0 
 5 good 2,0 
    
Integrated Modules    
 12 withoutgrade
6
Transcript of Records Credit 
Points
Grade
Student Research Project    
Topic 17 good 2,0 
    
Master's Thesis    
Topic 30 good 2,0 
Braunschweig, 23 June 2009 
Prof. Dr. Dr. Ing. Muster  Prof. Dr. Dr. Ing. Muster 
Dean of study affairs  Dean 
   
   
Grading System: excellent (1,0  d  1,5), good (1,6   d  2,5), satisfactory (2,6   d  3,5), sufficient (3,6   d  4.0). 
In case d   1,3 the degree is granted with honors. The overall grade is the average of the student’s grades weighted by the number of credits given for each course. 
 a Not considered in the calculation of the overall grade. 
Credit Points: 120 credit points are required in order to successfully obtain the degree. One credit point represents 30 hours of student workload. 
In the European Credit Transfer System (ECTS) the ECTS grade represents the percentage of successful students normally achieving the grade. 
A (top 10%), B (25 %), C (30 %), D (25 %), E (10 %) 
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Anlage 7 
Modulkataloge
A Pflichtmodul Mathematik
Modulbezeichnung
LP
gesamt
LP
Laboranteil
Grundlage/ 
Anwendung 
Modellierung und Numerik von 
Differentialgleichungen
5 0 G 
B Pflicht- und Wahlpflichtbereich
Pflichtmodule:
Modulbezeichnung
LP
gesamt
LP
Laboranteil
Grundlage/ 
Anwendung 
Entwerfen von Verkehrsflugzeugen 1 5 0 G 
Raumfahrtmissionen 5 0 A 
Wahlpflichtmodule Grundlagen: 
Modulbezeichnung
LP
gesamt
LP
Laboranteil
Grundlage/ 
Anwendung 
Aeroakustische Analyse 10 0 G 
Aeroelastik 1 5 0 G 
Aeroelastik 2 5 0 G 
Analytische Methoden in der 
Materialwissenschaft
5 0 G 
Entwurf von Flugtriebwerken 5 0 G 
Finite Elemente Methoden 1 5 0 G 
Finite Elemente Methoden 2 5 0 G 
Flug in gestörter Atmosphäre 5 0 G 
Flugeigenschaften der Längs- und 
Seitenbewegung
5 0 G 
Flugmesstechnik 5 0 G 
Grundlagen der Aeroakustik 5 0 G 
Grundlagen der Faserverbundwerkstoffe 5 0 G 
Numerische Methoden in der Aerodynamik 10 0 G 
Schadensmechanik der 
Faserverbundwerkstoffe 
5 0 G 
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Anlage 7 
Modulbezeichnung
LP
gesamt
LP
Laboranteil
Grundlage/ 
Anwendung 
Turbulente Strömungen 5 0 G 
Wahlpflichtmodule Anwendungen: 
Modulbezeichnung
LP
gesamt
LP
Laboranteil
Grundlage/ 
Anwendung 
Aerodynamik der Triebwerkskomponenten 5 0 A 
Aerothermodynamik von 
Hochgeschwindigkeitsflugzeugen und 
Raumfahrzeugen 
5 0 A 
Damage Tolerance und Structural Reliability 5 0 A 
Drehflügeltechnik – Rotordynamik 5 0 A 
Entwerfen von Verkehrsflugzeugen 2 5 0 A 
Flugführungssysteme 5 0 A 
Flugregelung 5 0 A 
Flugsimulation und Flugeigenschaftskriterien 5 0 A 
Funktion des Flugverkehrsmanagements 5 0 A 
Grundlagen der Flugsicherung 5 0 A 
Hochtemperatur- und Leichtbauwerkstoffe 5 0 A 
Keramische Werkstoffe/Polymerwerkstoffe 5 0 A 
Konfigurationsaerodynamik 5 0 A 
Konstruktion von Flugzeugstrukturen 5 0 A 
Mensch-Maschine Schnittstelle im 
Flugzeugcockpit 
5 0 A 
Praxisvorlesung Finite Elemente 5 0 A 
Produktionstechnik für die Luft- und 
Raumfahrttechnik 
5 0 A 
Raumfahrtrückstände 5 0 A 
Raumfahrtsysteme 5 0 A 
Raumfahrttechnik bemannter Systeme 5 0 A 
Regelung und Betriebsverhalten von 
Flugtriebwerken
5 0 A 
Satellitennavigation - Technologien und 
Anwendungen
5 0 A 
Stabilitätstheorie im Leichtbau 5 0 A 
Strömungen in Turbomaschinen 5 0 A 
Triebwerks-Maintenance 5 0 A 
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Anlage 7 
Wahlpflichtmodule Laborkatalog: 
Modulbezeichnung
LP
gesamt
LP
Laboranteil
Grundlage/ 
Anwendung 
Flugführung im Flugversuch 11 6 A 
Flugregelung + Labor 11 6 A 
Hochtemperatur- und Leichtbauwerkstoffe mit 
Labor
11 6 A 
Labormodul Konstruktion von 
Flugzeugstrukturen 
11 6 A 
Messmethoden in der Strömungsmechanik 11 6 A 
Messtechnische Methoden an 
Strömungsmaschinen
11 6 A 
Raumfahrtsysteme + Labor 11 6 A 
C Wahlbereich
Module frei wählbar aus dem Wahlbereich Grundlagen und dem Wahlbereich Anwendungen 
gemäß Anlage 8. 
D die Bereiche
Nichttechnische Module 
Modulbezeichnung
LP
gesamt
Nichttechnisches Modul Master Maschinenbau  12 
Studienarbeit
Modulbezeichnung LP  
Studienarbeit Luft- und Raumfahrttechnik  17 
Abschlussmodul
Modulbezeichnung LP  
Abschlussmodul Master Luft- und Raumfahrttechnik  30 
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3IOLFKWPRGXOH
0RG1U 0RGXO
0%,)/
(QWZHUIHQYRQ9HUNHKUVIOXJ]HXJHQ,
4XDOLILNDWLRQV]LHOH
'HU6WXGLHUHQGHHUKlOWHLQHQ(LQEOLFNLQGHQPXOWLGLV]LSOLQlUHQ(QWZXUIVSUR]HVVYRQ
9HUNHKUVIOXJ]HXJHQ+LHUEHLZHUGHQGHUPHWKRGLVFKH$EODXIXQGGLH]XO|VHQGHQ$XIJDEHQ
GDUJHVWHOOWVRGDVVGHU6WXGLHUHQGHLQGHU/DJHLVWVROFKH3UR]HVVHIUQHXH$XIJDEHQ
VHOEVWlQGLJDXI]XEDXHQXQG]XQXW]HQ(LQZHLWHUHV=LHOLVWGLH9HUPLWWOXQJHLQHV
9HUVWlQGQLVVHVIUGLHWHFKQLVFKHQXQGZLUWVFKDIWOLFKHQ)ROJHQEHLbQGHUXQJHQDP)OXJ]HXJ
GLHQLFKWIDFKVSH]LILVFKVRQGHUQIlFKHUEHUJUHLIHQGPXOWLGLV]LSOLQlUGLVNXWLHUWZHUGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0$767'

0RGHOOLHUXQJXQG1XPHULNYRQ'LIIHUHQWLDOJOHLFKXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQ
NHQQHQ%HLVSLHOH]XU0RGHOOLHUXQJSK\VLNDOLVFKHU3UREOHPHPLWWHOV'LIIHUHQWLDOJOHLFKXQJHQ
YHUVWHKHQGLHPDWKHPDWLVFKH%HVFKUHLEXQJGLHVHU6\VWHPH
HUOHUQHQ7HFKQLNHQ]XU*HZLQQXQJQXPHULVFKHU/|VXQJHQ
3UIXQJVPRGDOLWlWHQ
[.ODXVXUPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWPLVVLRQHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH%HJULIIHXQG*UXQGODJHQ
HUGJHEXQGHQHU6DWHOOLWHQEDKQHQXQWHUGHP(LQIOXVVGHUZLFKWLJVWHQEDKQPHFKDQLVFKHQ
6W|UNUlIWH'LH6WXGLHUHQGHQVLQGLQGHU/DJHGLH]HLWOLFKH(QWZLFNOXQJYRQ6DWHOOLWHQEDKQHQ]X
EHUHFKQHQ'DVHUZRUEHQH:LVVHQEHIlKLJWVLH6DWHOOLWHQPLVVLRQHQEDKQPHFKDQLVFK
DXV]XOHJHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJHGHQ(LQIOXVVZLFKWLJHU8QVLFKHUKHLWHQLQGHU
9RUKHUVDJHYRQ6DWHOOLWHQEDKQHQHLQ]XVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

 11
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:DKOSIOLFKW*UXQGODJHQNDWDORJ/57
0RG1U 0RGXO
0%,60
$HURDNXVWLVFKH$QDO\VH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLHZHVHQWOLFKHQDQDO\WLVFKHQQXPHULVFKHQXQGH[SHULPHQWHOOHQ
0HWKRGHQ]XU/|VXQJDHURDNXVWLVFKHU3UREOHPVWHOOXQJHQLQGHULQJHQLHXUZLVVHQVFKDIWOLFKHQ
3UD[LV'LH6WXGLHUHQGHQEHVLW]HQWLHIJHKHQGH)DFKNHQQWQLVVHLP*HELHWGHUQXPHULVFKHQ
$HURDNXVWLN'LH6WXGLHUHQGHQNHQQHQGLH6WlUNHQXQG6FKZlFKHQGHUYHUVFKLHGHQHQ
$QDO\VHPHWKRGHQLQGHU$HURDNXVWLNXQGN|QQHQGLH0HWKRGHQ]LHOJHQDXHLQVHW]HQXQGHU]LHOWH
(UJHEQLVVHNULWLVFKKLQWHUIUDJHQ'LH6WXGLHUHQGHQKDEHQ(LQEOLFNLQGLHSDUDPHWULVFKHQ
$EKlQJLJNHLWHQYHUVFKLHGHQDUWLJVWHUDHURG\QDPLVFKEHGLQJWHUWRQDOHUZLHEUHLWEDQGLJHU
6FKDOOTXHOOHQ'LH6WXGLHUHQGHQVLQGPHWKRGLVFKVRZHLWLQIRUPLHUWGDVVVLHGLH9HUIDKUHQ]XU
%HUHFKQXQJRGHU0HVVXQJIDFKJHUHFKWHLQVHW]HQRGHUZHLWHUHQWZLFNHOQN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
]X/HKUYHUDQVWDOWXQJ0HWKRGHQGHU$HURDNXVWLN*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
]X/HKUYHUDQVWDOWXQJ1XPHULVFKH6LPXODWLRQVYHUIDKUHQGHU6WU|PXQJVDNXVWLN*HZLFKWXQJEHL
%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
$HURHODVWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHJUXQGOHJHQGH)UDJHVWHOOXQJHQDHURHODVWLVFKHU3UREOHPH]X
YHUVWHKHQXQG]XEHDUEHLWHQ'LH6WXGLHUHQGHQN|QQHQGXUFKLKUHUOHUQWHV:LVVHQVWDWLVFKH
3UREOHPHZLH5XGHUZLUNVDPNHLWEHUHFKQHQXQGEHXUWHLOHQ=XVlW]OLFKNHQQHQVLHGDVVWDWLVFKH
'HIRUPDWLRQVYHUKDOWHQXQGGLH7RUVLRQVGLYHUJHQ]XQWHUVFKLHGOLFKHU)OJHOIRUPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
$HURHODVWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHYHUWLHIHQGH3UREOHPVWHOOXQJHQLP*HELHWGHU$HURHODVWLN]X
YHUVWHKHQXQG]XEHDUEHLWHQ'LH6WXGLHUHQGHQNHQQHQG\QDPLVFKHDHURHODVWLVFKH3UREOHPHZLH
]%)ODWWHUQHLQHV7UDJIOJHOVHJPHQWVXQGHLQHV)OJHOVHQGOLFKHU6SDQQZHLWH=XVlW]OLFK
KDEHQVLHGLH)lKLJNHLWHUZRUEHQSUDNWLVFKH9HUVXFKVP|JOLFKNHLWHQDHURHODVWLVFKHU
)UDJHVWHOOXQJHQ]XEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
$QDO\WLVFKH0HWKRGHQLQGHU0DWHULDOZLVVHQVFKDIW
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUOHUQHQGLHNULVWDOORJUDSKLVFKHQXQGSK\VLNDOLVFKHQ*UXQGODJHQGHU
%HXJXQJXQG6SHNWURVNRSLH
6LHYHUVWHKHQDXIGLHVHU%DVLVGLHZLFKWLJVWHQDXI%HXJXQJXQG6SHNWURVNRSLHEHUXKHQGHQ
0HWKRGHQGHU6WUXNWXUDXINOlUXQJXQGFKHPLVFKHQ$QDO\WLNXQGVLQGLQGHU/DJHJHHLJQHWH
$QDO\VHPHWKRGHQIUXQWHUVFKLHGOLFKH3UREOHPVWHOOXQJHQDXV]XZlKOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

 12
5
5
5
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0RG1U 0RGXO
0%,60
%HUHFKQXQJVPHWKRGHQIU6WU|PXQJHQLP)OXJWULHEZHUN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHLQGHQVWU|PXQJVSK\VLNDOLVFKHQ
0RGHOOLHUXQJHQIU)OXJWULHEZHUNH6LHN|QQHQJHHLJQHWH0RGHOOHLP(QWZLFNOXQJVSUR]HVV
DXVZlKOHQXQGGLH*UHQ]HQGHU$QZHQGXQJDQDO\VLHUHQ6LHN|QQHQGLH(OHPHQWHGHU
QXPHULVFKHQ6LPXODWLRQVYHUIDKUHQIU)OXJWULHEZHUNHQDFKYROO]LHKHQXQGKDEHQHLJHQH
(UIDKUXQJHQLQGHU%HXUWHLOXQJYRQ*HQDXLJNHLWXQG6WDELOLWlWHLQHVQXPHULVFKHQ9HUIDKUHQV
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%3),
(QWZXUIYRQ)OXJWULHEZHUNHQ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQWHFKQLVFKHXQGUHFKWOLFKH$VSHNWHGHV7ULHEZHUNVHQWZXUIVYHUPLWWHOW
'LH6WXGLHUHQGHQN|QQHQEDVLHUHQGDXIGHU0LVVLRQVDQDO\VHXQGZHLWHUHQ5DQGEHGLQJXQJHQ
GLHZHVHQWOLFKHQ.RPSRQHQWHQHQWZHUIHQXQG)UDJHQGHU7ULHEZHUNVLQWHJUDWLRQO|VHQ'DUEHU
KLQDXVN|QQHQVLHGLH3RWHQWLDOHQHXDUWLJHU7ULHEZHUNVNRQ]HSWHDEVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
)LQLWH(OHPHQWH0HWKRGHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHKHUUVFKHQGLH*UXQGODJHQGHU0HWKRGHGHU)LQLWHQ(OHPHQWH6LHVLQGLQ
GHU/DJH3UREOHPHVHOEVWlQGLJ]XPRGHOOLHUHQXQGGLH(UJHEQLVVH]XGLVNXWLHUHQ'LH
6WXGLHUHQGHQN|QQHQLKUHUOHUQWHV:LVVHQGXUFKGLH5HFKQHUEXQJHQDXINRQNUHWH
3UREOHPVWHOOXQJHQDQZHQGHQXQGO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
)LQLWH(OHPHQWH0HWKRGHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQN|QQHQ$VSHNWHGHVPRGHUQHQ(LQVDW]HVGHU)LQLWH(OHPHQWH0HWKRGHQ
HLQRUGQHQXQGEHKHUUVFKHQ0LWGHPHUOHUQWHQ:LVVHQGDVGHXWOLFKEHUHLQH(LQIKUXQJ
KLQDXVJHKWVLQGVLHLQGHU/DJHPLW]HLWJHPlHQ)(03URJUDPPHQVLFKHU]XDUEHLWHQXQGGLH
WKHRUHWLVFKHQ+LQWHUJUQGH]XYHUVWHKHQ+LHU]XOHUQHQVLHGLHEOLFKHQPDWKHPDWLVFKHQ
)RUPXOLHUXQJHQ]XU7KHUPDODQDO\VHXQG6WUXNWXUG\QDPLNVRZLHGDVHLJHQVWlQGLJH
3URJUDPPLHUHQYRQ)(0HWKRGHQNHQQHQ'XUFKGLH5HFKQHUEXQJHQVLQGVLHLQGHU/DJHGDV
WKHRUHWLVFKH:LVVHQSUDNWLVFKDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

 13
5
5
5
5



0RG1U 0RGXO
0%,/5
)OXJHLJHQVFKDIWHQGHU/lQJVXQG6HLWHQEHZHJXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQGLHZHVHQWOLFKHQ(LJHQEHZHJXQJVIRUPHQHLQHV)OXJ]HXJV
NHQQHQJHOHUQWXQGZXUGHQEHIlKLJWGHQ(LQIOXVVYHUVFKLHGHQHUNRQVWUXNWLYHU0HUNPDOHDXIGLH
VWDWLVFKHXQGG\QDPLVFKH6WDELOLWlWHLQHV)OXJ]HXJVDE]XVFKlW]HQ)HUQHUZXUGHQVLHPLWGHQ
*UXQGODJHQGHU7ULPPXQJXQGGHU6WHXHUEDUNHLWYHUWUDXWJHPDFKWXQGN|QQHQDXI*UXQGGHU
HUZRUEHQHQ.HQQWQLVVHGHQ(LQIOXVVYHUVFKLHGHQHU3DUDPHWHUDEVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
)OXJLQJHVW|UWHU$WPRVSKlUH
4XDOLILNDWLRQV]LHOH
1DFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQJUXQGOHJHQGH.HQQWQLVVH
DXIGHP*HELHWGHV)OXJHVLQJHVW|UWHU$WPRVSKlUH'DEHLYHUWLHIHQVLHGLHHUOHUQWHQ*UXQG
ODJHQDXIGHQ*HELHWHQGHU6WU|PXQJVPHFKDQLN$HURG\QDPLN)OXJPHFKDQLN
XQG7KHUPRG\QDPLNDXIGLHVSH]LILVFKHQ3UREOHPVWHOOXQJHQGHVJHVW|UWHQ$WPRVSKlUHQIOXJHV
'LH6WXGLHUHQGHQVLQGQDFK$EVFKOXVVLQGHU/DJH3UREOHPVWHOOXQJHQ]XKLQWHUIUDJHQXQG
HLJHQH/|VXQJVYRUVFKOlJHIUVSH]LHOOH)UDJHVWHOOXQJHQ]XIRUPXOLHUHQYHUHLQIDFKHQGH
%HVFKUHLEXQJNRPSOH[HU3UREOHPHGXUFK,QJHQLHXUPRGHOOH]XHUVWHOOHQXQGHLQVFKOlJLJH
)DFKOLWHUDWXUNULWLVFK]XOHVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
)OXJPHVVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQLQGLHVHP0RGXOLKU*UXQGODJHQZLVVHQDXIGHQLQWHUGLV]LSOLQlUHQ
*HELHWHQGHU(OHNWURWHFKQLN3K\VLNXQGGHQ,QJHQLHXUVZLVVHQVFKDIWHQYHUWLHIWXQGVLQGVRPLW
LQGHU/DJHVSH]LILVFKHLQWHUGLV]LSOLQlUH3UREOHPHVWHOOXQJHQDXIGLHVHQ*HELHWHQVHOEVWVWlQGLJ
]XO|VHQ'HVZHLWHUHQKDEHQGLH6WXGLHUHQGHQHUZHLWHUWHPHWKRGLVFKHXQGDQDO\WLVFKH$QVlW]H
HUOHUQWVLHN|QQHQVRPLWVSH]LILVFKH3UREOHPHGHU)OXJPHVVWHFKQLNEHDUEHLWHQXQG
/|VXQJVDQVlW]HXPVHW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
*UXQGODJHQGHU$HURDNXVWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ*UXQGNHQQWQLVVHGHUDHURG\QDPLVFKHQ6FKDOOHQWVWHKXQJXQGGHU
6FKDOOIRUWSIODQ]XQJLQEHZHJWHQ0HGLHQ'LH6WXGLHUHQGHQNHQQHQGLH*UXQGEHJULIIHXQG
DQDO\WLVFKHQ%HVFKUHLEXQJVPHWKRGHQGHUNODVVLVFKHQ$NXVWLN'LH6WXGLHUHQGHQNHQQHQGLH
=XVDPPHQIKUXQJGHU*UXQGEHJULIIHGHU$NXVWLNXQGGHU$HURG\QDPLN]XP
LQJHQLHXUZLVVHQVFKDIWOLFKHQ4XHUVFKQLWWVWKHPD$HURDNXVWLN'LH6WXGLHUHQGHQNHQQHQGLH
*UXQGPHFKDQLVPHQGHUDHURG\QDPLVFKHQ6FKDOOHQWVWHKXQJXQGN|QQHQGLHYHUVFKLHGHQHQ
3KlQRPHQHEHLGHU6FKDOOSURSDJDWLRQHUNOlUHQ'LH6WXGLHUHQGHQN|QQHQDQZHQGXQJVEH]RJHQH
3UREOHPVWHOOXQJHQLP%HUHLFKGHU$HURDNXVWLNDXIGLHUHOHYDQWHQ*OHLFKXQJHQ]XUFNIKUHQ
XQG4XHOOPHFKDQLVPHQLGHQWLIL]LHUHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJHVLFKVHOEVWVWlQGLJLQ
GHU)DFKOLWHUDWXUGHU$HURDNXVWLN]X5HFKW]XILQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

 14
5
5
5
5
oder Klausur, 120 Minuten




0RG1U 0RGXO
0%,)/
*UXQGODJHQGHU)DVHUYHUEXQGZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLH*UXQGODJHQXQG%HVRQGHUKHLWHQEHL.RQVWUXNWLRQHQPLW
)DVHUYHUEXQGZHUNVWRIIHQ6LHVLQGLQGHU/DJHGLH9RUXQG1DFKWHLOHYRQ
)DVHUYHUEXQGZHUNVWRIIHQEHLNRQNUHWHQ3UREOHPVWHOOXQJHQHLQ]XVFKlW]HQ=XVlW]OLFKN|QQHQ
GLH6WXGLHUHQGHQVHOEVWHLQIDFKH%DXWHLOHKHUVWHOOHQXQGVRGDVWKHRUHWLVFKH:LVVHQSUDNWLVFK
DQZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
1XPHULVFKH0HWKRGHQLQGHU$HURG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQHLQWLHIHUJHKHQGHV9HUVWlQGQLVIUGLHXQWHUVFKLHGOLFKHQ0RGHOOH
XQG)RUPXOLHUXQJHQGHUVWDWLRQlUHQXQGLQVWDWLRQlUHQ*UXQGJOHLFKXQJHQGHU
6WU|PXQJVPHFKDQLNXQGGHUGDUDXVDEOHLWEDUHQ$QIRUGHUXQJHQDQJHHLJQHWH
'LVNUHWLVLHUXQJVYHUIDKUHQ6LHNHQQHQZLFKWLJH$VSHNWHGHUQXPHULVFKHQ/|VXQJVPHWKRGHQ
ZLVVHQGHUHQJUXQGVlW]OLFKHQ6WlUNHQXQG6FKZlFKHQHLQ]XVFKlW]HQXQGHUZHUEHQ
.ULWLNIlKLJNHLWLQGHUHQ$QZHQGXQJIULQJHQLHXUWHFKQLVFKH3UREOHPH
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ]X/HKUYHUDQVWDOWXQJ(LQIKUXQJLQGLH
QXPHULVFKHQ0HWKRGHQLQGHU$HURG\QDPLN)XQGDPHQWDOVRI1XPHULFDO0HWKRGVLQ
$HURG\QDPLFV*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ]X/HKUYHUDQVWDOWXQJ$QDO\VLVGHU
QXPHULVFKHQ0HWKRGHQLQGHU$HURG\QDPLN1XPHULFDO$QDO\VLVLQ$HURG\QDPLFV
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
6FKDGHQVPHFKDQLNGHU)DVHUYHUEXQGZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQN|QQHQ3KlQRPHQHXQG0RGHOOLHUXQJVDQVlW]H]XU6FKDGHQVHQWZLFNOXQJLQ
)DVHUYHUEXQGZHUNVWRIIHQEHXUWHLOHQ'DEHLVLQGVRZRKOPRQRWRQHVWDWLVFKHDOVDXFK
DNNXPXOLHUHQGH%HODVWXQJHQ]XEHWUDFKWHQ'HV:HLWHUHQZHUGHQGLH6WXGLHUHQGHQLQGLH/DJH
YHUVHW]WLQGHUUHOHYDQWHQ)RUVFKXQJPLW]XDUEHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
7XUEXOHQWH6WU|PXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQYHUWLHIWH.HQQWQLVVHLQGHU3KHQRPlQRORJLHWXUEXOHQWHU6WU|PXQJHQ
XQGLQGHQPDWKHPDWLVFKHQ$QVlW]HQ]XU%HVFKUHLEXQJXQG%HUHFKQXQJGHU7XUEXOHQ]LQ
WHFKQLVFKHQ$QZHQGXQJHQ6LHEHKHUUVFKHQGLH+\SRWKHVHQGLHGHQHWDEOLHUWHQ$QVlW]HQ]XU
/|VXQJGHV6FKOLHXQJVSUREOHPVGHU7XUEXOHQ]]X*UXQGHOLHJHQXQGN|QQHQVRNRQNUHWH
3UREOHPVWHOOXQJHQEHXUWHLOHQ6LHKDEHQHLJHQH(UIDKUXQJHQLQGHU%HUHFKQXQJWXUEXOHQWHU
6FKHUVWU|PXQJHQXQGNHQQHQ0HWKRGHQXPWXUEXOHQWH6WU|PXQJHQDNWLYRGHUSDVVLY]X
EHHLQIOXVVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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5
5
5
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

:DKOSIOLFKW$QZHQGXQJVNDWDORJ/57
0RG1U 0RGXO
0%,60
$HURG\QDPLNGHU7ULHEZHUNVNRPSRQHQWHQ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQVWU|PXQJVPHFKDQLVFKH9RUJlQJHLQ7ULHEZHUNVNRPSRQHQWHQ
YHUPLWWHOW'LH6WXGLHUHQGHQKDEHQ*UXQGNHQQWQLVVH]XUDHURG\QDPLVFKHQ$XVOHJXQJYRQ
7ULHEZHUNVHLQOlXIHQ9HUGLFKWHUQ7XUELQHQ'VHQXQG3URSHOOHUQHUZRUEHQ'DUEHUKLQDXV
N|QQHQGLH6WXGLHUHQGHQ/HLVWXQJHQHLQ]HOQHU.RPSRQHQWHQDQKDQG]XJHK|ULJHU.HQQ]DKOHQ
DEVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
$HURWKHUPRG\QDPLNYRQ+RFKJHVFKZLQGLJNHLWVIOXJ]HXJHQXQG5DXPIDKU]HXJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLHDHURG\QDPLVFKHQXQGWKHUPRG\QDPLVFKHQ9RUJlQJHEHLP)OXJ
LP+\SHUVFKDOOXQGGLH]XJHK|ULJHQ%LODQ]JOHLFKXQJHQ6LHKDEHQYHUWLHIWH.HQQWQLVVHLQGHU
JDVG\QDPLVFKH$QDO\VHYRQ+\SHUVFKDOOVWU|PXQJHQXQGNHQQHQGLH0HFKDQLVPHQGHV
YLVNRVHQ$XVWDXVFKVYRQ,PSXOVXQG(QHUJLHEHL+RFKJHVFKZLQGLJNHLWVJUHQ]VFKLFKWHQ'LH
6WXGLHUHQGHQN|QQHQNRPSOH[H6WU|PXQJVYRUJlQJHDQ+RFKJHVFKZLQGLJNHLWVIOXJJHUlWHQDXI
GLHJDVG\QDPLVFKHQ3KHQRPlQHXQGGLH9RUJlQJHLQGHQ*UHQ]VFKLFKWHQ]XUFNIKUHQXQG
KDEHQ.HQQWQLVVHLQGHQDQDO\WLVFKHQXQGH[SHULPHQWHOOHQ0HWKRGHQ]XLKUHU%HDUEHLWXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
'DPDJH7ROHUDQFHXQG6WUXFWXUDO5HOLDELOLW\
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHLQJHQLHXUPlLJH3UREOHPVWHOOXQJHQLP=XVDPPHQKDQJPLW
EUXFKPHFKDQLVFKHQ$XIJDEHQ]XO|VHQ:HLWHUKLQYHUIJHQVLHEHUHLQHQJXWHQhEHUEOLFNXP
EUXFKPHFKDQLVFKH)UDJHVWHOOXQJHQ]XEHXUWHLOHQ(LQ(LQEOLFNLQSUREDELOLVWLVFKH0HWKRGHQ
HUP|JOLFKWGHQ6WXGLHUHQGHQHLQH9HUWLHIXQJGHU(UNHQQWQLVVHXQGHLQH9HUEUHLWHUXQJGHUYRQ
LKQHQDQZHQGEDUHQ0HWKRGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
'UHKIOJHOWHFKQLN5RWRUG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQEHIlKLJWDHURHODVWLVFKH3UREOHPHHLQHV+XEVFKUDXEHUURWRUV]X
EHUHFKQHQ6LHVLQGLQGHU/DJH$XVVDJHQEHUGLH6WDELOLWlWGHV5RWRUV]XWUHIIHQXQGKDEHQ
YHUWLHIHQGH(LQVLFKWLQGLH(LQIOVVHYHUVFKLHGHQHU3DUDPHWHUDXIGLH6WDELOLWlWGHV
DHURHODVWLVFKHQ9HUKDOWHQVHUKDOWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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5
5
5
5


0RG1U 0RGXO
0%,)/
(QWZHUIHQYRQ9HUNHKUVIOXJ]HXJHQ,,
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUKDOWHQ'HWDLOZLVVHQ]XU*HVWDOWXQJYRQ)OXJ]HXJEDXJUXSSHQGDVVLHIUGLH
0RGHOOELOGXQJXQG]XU/|VXQJGHUHLQ]HOQHQ$XIJDEHQLPPXOWLGLV]LSOLQlUHQ(QWZXUIVSUR]HVV
QXW]HQN|QQHQ'DUEHUKLQDXVJLEWGDV0RGXOHLQHQ(LQEOLFNLQGDV9RUJHKHQEHLGHU
%HVWLPPXQJYRQ6WUXNWXUPDVVHQXQGQRWZHQGLJHU/DVWDQQDKPHQZRGXUFKGLH6WXGLHUHQGHQ
LKUH:LVVHQVEDVLVDXIGHP*HELHWGHV0HWKRGLVFKHQ(QWZHUIHQVYRQ9HUNHKUVIOXJ]HXJHQ
YHUYROOVWlQGLJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
)OXJIKUXQJVV\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVDQZHQGXQJVRULHQWLHUWH
.HQQWQLVVHDXIGHP*HELHWYRQ)OXJIKUXQJVV\VWHPHQ'XUFKLKUHJHZRQQHQH.HQQWQLVGHU
.RPELQDWLRQYRQLQWHUGLV]LSOLQlUHQ*UXQGODJHQGHU(OHNWURWHFKQLN3K\VLNXQG
,QJHQLHXUZLVVHQVFKDIWVLQGGLH6WXGLHUHQGHQLQGHU/DJHGLHVSH]LILVFKHQ3UREOHPVWHOOXQJHQ
EHLGHU$XVOHJXQJXQG9HUZHQGXQJYRQ6\VWHPHQ]XU)KUXQJYRQ)OXJ]HXJHQ]XHUNHQQHQ
XQGHLJHQH/|VXQJVYRUVFKOlJH]XIRUPXOLHUHQ'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGHV
0RGXOVQHEHQHLQHUIDFKOLFKHQ7LHIHXQG%UHLWHLP%HUHLFKDNWXHOOHU)OXJIKUXQJVV\VWHPHDXFK
.HQQWQLVVHEHUGLH7HFKQRORJLHQYRQJHSODQWHQ]XNQIWLJHQ)OXJIKUXQJVV\VWHPHQXQGGHQ
JHVHOOVFKDIWOLFKHQSROLWLVFKHQXQG|NRQRPLVFKHQ5DQGEHGLQJXQJHQEHLGHU(LQIKUXQJYRQ
QHXHQ6\VWHPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
)OXJUHJHOXQJ
4XDOLILNDWLRQV]LHOH
$XVJHKHQGYRQGHQ*UXQGODJHQGHU)OXJPHFKDQLNXQGGHU5HJHOXQJVWHFKQLNZLUGGHQ
6WXGLHUHQGHQGDV.RQ]HSWGHU)OXJUHJHOXQJYHUPLWWHOW([HPSODULVFKDQGHU
)OXJ]HXJOlQJVEHZHJXQJZHUGHQEHU)OXJHLJHQVFKDIWVNULWHULHQXQG*WHIRUGHUXQJHQGLH
)OXJUHJOHUHQWZLFNOXQJGDUJHVWHOOW:HLWHUZHUGHQGLH$NWXDWRUHQXQGGHU3LORWLP.RQWH[WGHV
G\QDPLVFKHQ6\VWHPV)OXJ]HXJEHWUDFKWHW'LH6WXGLHUHQGHQKDEHQVRPLW.HQQWQLVEHUGLH
)OXJUHJHOXQJVNRQ]HSWHHUODQJW6LHVLQGLQGHU/DJHGLHUHJHOXQJVWHFKQLVFKH3UREOHPVWHOOXQJ
HLQHV)OXJ]HXJHVZLHEVSZ6WDELOLWlWXQG)KUXQJVJHQDXLJNHLWGXUFKJHHLJQHWH
5HJOHUDXVOHJXQJXQG$QSDVVXQJ]XEHKDQGHOQ'XUFKGLH(UDUEHLWXQJXQGGDV9HUVWlQGQLVGHU
YROOVWlQGLJHQ)OXJ]HXJG\QDPLNLVWLKQHQGLH*UXQGODJHIUNRPSOH[HUH)OXJUHJHOXQJVDXIJDEHQ
JHJHEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
)OXJVLPXODWLRQXQG)OXJHLJHQVFKDIWVNULWHULHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGDV+DQGZHUNV]HXJIUGLHVHOEVWlQGLJH
%HDUEHLWXQJYRQ]XNQIWLJHQ$XIJDEHQLP%HUHLFKGHU)OXJV\VWHPG\QDPLNXQGHLQWLHIHV
9HUVWlQGQLVIUG\QDPLVFKH6\VWHPHHUZRUEHQ'HU6SLQQRIILQGHQ%HUHLFKGHU)DKUG\QDPLN
]HLJWGLHhEHUWUDJEDUNHLWGHVJHZRQQHQHQ:LVVHQVLQDQGHUH'LV]LSOLQHQ,P5DKPHQGHV
6LPXODWRUSUDNWLNXPVEHLP'/5OHUQHQVLHGLH=XVDPPHQDUEHLWPLW7HVWSLORWHQNHQQHQ'LH
$EVROYHQWLQQHQXQG$EVROYHQWHQZHUGHQEHIlKLJWHLQHZLVVHQVFKDIWOLFKH7lWLJNHLWPLWGHP
=LHOGHU3URPRWLRQLQGLYHUVHQ%HUHLFKHQGHU6\VWHPG\QDPLNDQ]XWUHWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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5
5
5
5
oder Klausur, 120 Minuten




0RG1U 0RGXO
0%,))
)XQNWLRQGHV)OXJYHUNHKUVPDQDJHPHQWV
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUWLHIHQLKU:LVVHQEHUGLH0HWKRGHQGHVPRGHUQHQ
)OXJYHUNHKUVPDQDJHPHQWV'LH6WXGLHUHQGHQHUZHUEHQ.HQQWQLVVHEHUGLH3UR]HVVNHWWHQGHU
)OXJVLFKHUXQJLQGHPLKQHQGLHVHDQ)DOOEHLVSLHOHQDXVGHU3UD[LVYHUDQVFKDXOLFKWZHUGHQ
$QKDQGGHU'DUVWHOOXQJYRQ%HLQDKHXQIlOOHQXQGWDWVlFKOLFKHQ8QIlOOHQZHUGHQGLH
6WXGLHUHQGHQEHIlKLJWGLH(QWVWHKXQJYRQSRWHQWLHOOHQ.RQIOLNWHQ]XHUNHQQHQXQGSRWHQWLHOOH
/|VXQJHQ]XHUDUEHLWHQ'LH6WXGLHUHQGHQVLQGQDFK$EVROYLHUXQJGHV0RGXOVLQGHU/DJHVLFK
DQKDQGGLHVHU)DOOVWXGLHQLQWHQVLYPLWGHQ)HLQKHLWHQXQWHUVFKLHGOLFKHU3UR]HVVNHWWHQ
DXVHLQDQGHU]XVHW]HQXQGHUODQJHQVR'HWDLONHQQWQLVVHEHUGLH)XQNWLRQGHV
)OXJYHUNHKUVPDQDJHPHQWV)HUQHUHUZHUEHQGLH6WXGLHUHQGHQ:LVVHQEHUGLH3UD[LVGHU
9HUNHKUVIOXVVUHJHOXQJLP/XIWUDXPVRZLHDQ9HUNHKUVIOXJKlIHQ$QKDQGYRQDNWXHOOHQ
(QWZLFNOXQJVEHLVSLHOHQHUODQJHQGLH6WXGLHUHQGHQ+LQWHUJUXQGZLVVHQEHUGLH3ODQXQJHQ]XU
+DUPRQLVLHUXQJGHV/XIWUDXPHVLQ(XURSDVRZLHLQGHQ86$
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
*UXQGODJHQGHU)OXJVLFKHUXQJ
4XDOLILNDWLRQV]LHOH
$XVJHKHQGYRP/XIWYHUNHKUVV\VWHPDOV7HLOGHV6\VWHPV/XIWYHUNHKUZHUGHQGHQ6WXGLHUHQGHQ
GLHJUXQGOHJHQGHQ(OHPHQWHGHU)OXJVLFKHUXQJQlKHUJHEUDFKW'LH6WXGLHUHQGHQHUODQJHQGXUFK
$EVROYLHUXQJGHV0RGXOVQHEHQHLQHUIDFKOLFKHQ7LHIHXQG%UHLWHLP%HUHLFKDNWXHOOHU
)OXJVLFKHUXQJVV\VWHPHXQGYHUIDKUHQDXFK.HQQWQLVVHEHU.RQ]HSWHXQG7HFKQRORJLHQ
GHU]HLWLJHUJHSODQWHU)OXJVLFKHUXQJVV\VWHPH:HLWHUKLQHUODQJHQGLH6WXGLHUHQGHQ(LQEOLFNLQ
GLHQRUPDWLYHQXQG|NRQRPLVFKHQ5DQGEHGLQJXQJHQEHLGHU(LQIKUXQJQHXHU6\VWHPHLQGHU
)OXJVLFKHUXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
+RFKWHPSHUDWXUXQG/HLFKWEDXZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHEHUGLH(LJHQVFKDIWHQXQG
$QZHQGXQJVJHELHWHZLFKWLJHU/HLFKWEDXXQG+RFKWHPSHUDWXUZHUNVWRIIH(EHQVROHUQHQVLHGLH
ZLFKWLJVWHQ+HUVWHOOXQJVYHUIDKUHQNHQQHQ6LHVLQGLQGHU/DJH:HUNVWRIIHIU/HLFKWEDXXQG
+RFKWHPSHUDWXUDQZHQGXQJHQVLFKHUHLQ]XVHW]HQXQGNRPSOH[H)UDJHVWHOOXQJHQLP
=XVDPPHQKDQJPLWVROFKHQ$QZHQGXQJHQ]XO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
.HUDPLVFKH:HUNVWRIIH3RO\PHUZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQYHUWLHIWH.HQQWQLVVHEHUGLH(LJHQVFKDIWHQ9HUDUEHLWXQJXQG
$QZHQGXQJYRQ.HUDPLNHQ
XQG3RO\PHUHQ6LHYHUVWHKHQZHOFKHQLFKWPHWDOOLVFKHQ:HUNVWRIIHVLFKIUZHOFKH
$QZHQGXQJHLJQHQXQG
VLQGGDGXUFKLQGHU/DJHGLHVH:HUNVWRIIH]LHOJHULFKWHWLQGHUEHUXIOLFKHQ3UD[LVHLQ]XVHW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ3UIOLQJHLQVJHVDPPWFD
0LQXWHQ
/3

6HPHVWHU

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5
5
oder Klausur, 120 Minuten
oder Klausur, 120 Minuten



0RG1U 0RGXO
0%,60
.RQILJXUDWLRQVDHURG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ.HQQWQLVVHLQ0HWKRGHQXQG9HUIDKUHQ]XUDHURG\QDPLVFKHQ
$QDO\VHXQGGHP(QWZXUIYRQ)OXJ]HXJNRQILJXUDWLRQHQ'LH6WXGLHUHQGHQNHQQHQ
JUXQGOHJHQGHDHURG\QDPLVFKH,QWHUIHUHQ]PHFKDQLVPHQGHUZLFKWLJVWHQ)OXJ]HXJNRPSRQHQWHQ
IUYHUVFKLHGHQH)OXJ]HXJNDWHJRULHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJHDXVOHJXQJVUHOHYDQWH
NRQILJXUDWLYH$VSHNWHGHU$HURG\QDPLNGHV*HVDPWIOXJ]HXJV]XEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQJUXQGOHJHQGH/|VXQJVDQVlW]H9RUJHKHQVZHLVHQXQG.RQ]HSWHGHU
.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ6LHVLQGLQGHU/DJHXQWHUVFKLHGOLFKH:HUNVWRIIHXQG
%DXZHLVHQLP)OXJ]HXJEDX]XGLIIHUHQ]LHUHQ'HV:HLWHUHQN|QQHQGLH6WXGLHUHQGHQ
JUXQGOHJHQGH.RQVWUXNWLRQVYHUELQGXQJHQEHUHFKQHQXQGEHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
0HQVFK0DVFKLQH6FKQLWWVWHOOHLP)OXJ]HXJFRFNSLW
4XDOLILNDWLRQV]LHOH
'LH6WXGHQWHQHUKDOWHQHLQHWLHIH.HQQWQLVGHUSK\VLRORJLVFKHQ,QIRUPDWLRQVYHUDUEHLWXQJXQG
XPVHW]XQJGHV0HQVFKHQ+LHUGXUFKVLQGVLHEHIlKLJWGLH6FKQLWWVWHOOHQ]ZLVFKHQ0HQVFKXQG
0DVFKLQHLQHLQHP)OXJ]HXJFRFNSLWVR]XHQWZHUIHQGDVVGLH$XIQDKPHXQG
:HLWHUYHUDUEHLWXQJYRQ,QIRUPDWLRQHQGHQ3LORWHQVRHLQIDFKZLHP|JOLFKJHPDFKWZLUG
:HLWHUKLQZLVVHQGLH6WXGHQWHQQDFK0RGXODEVFKOXVVZLHGHU$UEHLWVSODW]&RFNSLW
HUJRQRPLVFKVLQQYROO]XJHVWDOWHQLVW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJVFKULIWOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
3UD[LVYRUOHVXQJ)LQLWH(OHPHQWH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUOHUQHQGLH*UXQGODJHQGHU0HWKRGHGHU)LQLWHQ(OHPHQWHDQ+DQG
SUDNWLVFKHUhEXQJHQ
'LH6WXGLHUHQGHQNHQQHQGLHZLFKWLJVWHQ6LPXODWLRQVWHFKQLNHQLP%HUHLFKGHU)LQLWHQ
(OHPHQWH6LHYHUVWHKHQGLH3ULQ]LSLHQGHU(OHPHQWZDKOXQGGHU9HUQHW]XQJ6LHVLQGLQGHU
/DJHHLQIDFKH6LPXODWLRQHQHLJHQVWlQGLJ]XSODQHQGXUFK]XIKUHQXQGDXV]XZHUWHQ
6LHHUZHUEHQQRWZHQGLJH.HQQWQLVVHXPHLQH$UEHLWLQ
GLHVHP%HUHLFKDQIHUWLJHQ]XN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

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5
5
5
5



0RG1U 0RGXO
0%,:)
3URGXNWLRQVWHFKQLNIUGLH/XIWXQG5DXPIDKUWWHFKQLN
4XDOLILNDWLRQV]LHOH
'HU6WXGLHUHQGHKDWGLHZLFKWLJVWHQ(UNHQQWQLVVHGHU)HUWLJXQJVWHFKQLNGHU)JHXQG
.OHEWHFKQLNVRZLHGHU%HVFKLFKWXQJVWHFKQRORJLHHUZRUEHQ'DEHLZXUGHEHVRQGHUVDXI
3UREOHPVWHOOXQJHQDXVGHU/XIWXQG5DXPIDKUWLQGXVWULHHLQJHJDQJHQ$QSUD[LVRULHQWLHUWHQ
%HLVSLHOHQDXVGHP)OXJ]HXJEDXZXUGHQGHP6WXGHQWHQGLHZHVHQWOLFKHQ)HUWLJXQJVYHUIDKUHQ
GLHLQGHU/XIWXQG5DXPIDKUWLQGXVWULHHLQJHVHW]WZHUGHQQDKHJHEUDFKW=XVlW]OLFKZXUGHQ
0DVFKLQHXQGGHUHQ.RPSRQHQWHQEHKDQGHOWVRGDVVGHU6WXGHQWGDVNRPSOHWWH
SURGXNWLRQVWHFKQLVFKH6SHNWUXPGHV)OXJ]HXJEDXVNHQQHQJHOHUQWKDW'HU6WXGLHUHQGHLVW
VRPLWDP(QGHGHU/HKUYHUDQVWDOWXQJLQGHU/DJHLQ$EKlQJLJNHLWYRPMHZHLOLJHQ
$QZHQGXQJVIDOOHQWVSUHFKHQGH)HUWLJXQJVYHUIDKUHQDXV]XZlKOHQXQG3UR]HVVSDUDPHWHU]X
EHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWV\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQHQYHUWLHIHQGHQ(LQEOLFNLQGLH6XEV\VWHPHYRQ6DWHOOLWHQHUKDOWHQ
6LHKDEHQYHUVFKLHGHQH5HDOLVLHUXQJVIRUPHQGHU6XEV\VWHPHNHQQHQJHOHUQWXQGKDEHQGLH
*UXQGNHQQWQLVVHHUZRUEHQGLHVHDXV]XOHJHQ'DUEHUKLQDXVVLQGGLH6WXGLHUHQGHQLQGHU/DJH
$XVZLUNXQJHQGHU6WUDKOXQJVXPJHEXQJGHV:HOWDOOVDXIGLHHOHNWURQLVFKHQ%DXWHLOHGLJLWDOHU
5HFKQHUDE]XVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWUFNVWlQGH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQJUXQGOHJHQGHV9HUVWlQGQLVIUGLH8UVDFKHQYRQ
:HOWUDXPUFNVWlQGHQ:HOWUDXPPOOHQWZLFNHOW6LHVLQGLQGHU/DJHGLH*HIDKUHQIUGLH
5DXPIDKUWXQGIU0HQVFKHQDXIGHU(UGHGXUFK:HOWUDXPPOOXQG0HWHRULWHQDE]XVFKlW]HQ
'LH6WXGLHUHQGHQVLQGEHIlKLJWDXI*UXQGLKUHU.HQQWQLVVHEHUGLH(QWVWHKXQJVPHFKDQLVPHQ
YRQ:HOWUDXPUFNVWlQGHQLQQRYDWLYH0HWKRGHQ]XU9HUPHLGXQJ]XHQWZLFNHOQ6LHVLQGIHUQHU
LQGHU/DJHPLWWHOVJHHLJQHWHU6RIWZDUHHLQH0LVVLRQVULVLNRDQDO\VHIU6DWHOOLWHQGXUFK]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWWHFKQLNEHPDQQWHU6\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQHLQJUXQGOHJHQGHV9HUVWlQGQLVGHUEHPDQQWHQ5DXPIDKUWWHFKQLN
'LH3UREOHPDWLNHQLP%HWULHEHLQHU5DXPVWDWLRQVRZRKODXIWHFKQLVFKHU(EHQHDOVDXFKDXI
6HLWHQGHU$VWURQDXWHQVLQGEHNDQQW'LH6WXGLHUHQGHQVLQGLQGHU/DJHHLQPRGHUQHV
3URMHNWPDQDJHPHQWGXUFK]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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


0RG1U 0RGXO
0%3),
5HJHOXQJXQG%HWULHEVYHUKDOWHQYRQ)OXJWULHEZHUNHQ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQYHUWLHIWH.HQQWQLVVHLQGHU5HJHOXQJXQGGHV%HWULHEVYHUKDOWHQVYRQ
)OXJDQWULHEHQYHUPLWWHOW'LH6WXGLHUHQGHQNHQQHQGLHXQWHUVFKLHGOLFKHQ%HWULHEV]XVWlQGHXQG
0DQDKPHQ]XU%HHLQIOXVVXQJGHV%HWULHEVYHUKDOWHQVGHUYHUVFKLHGHQHQ.RPSRQHQWHQ6LH
NHQQHQGLH)XQNWLRQVZHLVHYRQ5HJOHUQGHUHQ6WHOOJOLHGHUQVRZLHGLHYHUVFKLHGHQHQ0HWKRGHQ
GHU=XVWDQGVEHUZDFKXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
6DWHOOLWHQQDYLJDWLRQ7HFKQRORJLHQXQG$QZHQGXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVWKHRUHWLVFKHVRZLH
DQZHQGXQJVRULHQWLHUWH.HQQWQLVVHDXIGHP*HELHWGHU6DWHOOLWHQQDYLJDWLRQ'XUFKLKUH
JHZRQQHQH.HQQWQLVVLQGGLH6WXGLHUHQGHQLQGHU/DJHVHOEVWlQGLJ3RVLWLRQVO|VXQJHQDXIGHU
%DVLVUHDOHU0HVVGDWHQGXUFK]XIKUHQVRZLHVSH]LILVFKH3UREOHPVWHOOXQJHQEHLGHU
9HUZHQGXQJYRQ6DWHOOLWHQQDYLJDWLRQDXFKLQ.RPELQDWLRQPLWNRPSOHPHQWlUHQ
1DYLJDWLRQVVHQVRUHQLQYHUVFKLHGHQHQ(LQVDW]EHUHLFKHQLQGHU/XIWIDKUWRGHUGHU
/DQGDQZHQGXQJ]XHUNHQQHQXQGVHOEVWVWlQGLJ]XO|VHQ'LH6WXGLHUHQGHQYHUIJHQQDFK
$EVFKOXVVGHV0RGXOVQHEHQHLQHUIDFKOLFKHQ7LHIHXQG%UHLWHLP%HUHLFKDNWXHOOHU
6DWHOOLWHQQDYLJDWLRQVV\VWHPHDXFKEHU.HQQWQLVVHEHUGLH7HFKQRORJLHQYRQJHSODQWHQ
]XNQIWLJHQ6DWHOOLWHQQDYLJDWLRQVV\VWHPHQXQGGHQJHVHOOVFKDIWOLFKHQSROLWLVFKHQXQG
|NRQRPLVFKHQ5DQGEHGLQJXQJHQEHLGHU(LQIKUXQJYRQQHXHQ6\VWHPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
6WDELOLWlWVWKHRULHLP/HLFKWEDX
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHVLQGEHIlKLJW6WDELOLWlWVSUREOHPHYRUQHKPOLFK%HXOHQPLWYHUVFKLHGHQHQ
0HWKRGHQ]XO|VHQ=XGLHVHQ0HWKRGHQJHK|UHQLQVEHVRQGHUHGLHDQZHQGXQJVRULHQWLHUWHQ
0HWKRGHQEHU+DQGEXFKO|VXQJHQ
LQNOXVLYHPLWWUDJHQGH%UHLWHHWFDOVDXFKGLH0HWKRGHGHU)LQLWHQ(OHPHQWH'DQHEHQZHUGHQ
DXFKNODVVLVFKH/|VXQJVZHJHZLHGDV5LW]YHUIDKUHQEHKDQGHOW:HLWHUKLQVLQGGLH
6WXGLHUHQGHQLQGHU/DJH9HUVXFKH]XEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
6WU|PXQJHQLQ7XUERPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHNRPSOH[H6WU|PXQJVSKlQRPHQHLQ9HUGLFKWHUQXQG
7XUELQHQ]XHUNHQQHQXQG]XNODVVLIL]LHUHQ$XIEDXHQGDXIGLHVHQ.HQQWQLVVHQN|QQHQGLH
6WXGLHUHQGHQJHHLJQHWH0DQDKPHQLQGHU$XVOHJXQJKRFKEHODVWHWH7XUERPDVFKLQHQ
DQZHQGHQ1HEHQGHQ.HQQWQLVVHQ]XUGUHLGLPHQVLRQDOHQ6FKDXIHODXVOHJXQJKDEHQGLH
6WXGLHUHQGHQHEHQIDOOV)lKLJNHLWHQ]XP(QWZXUIYRQWUDQVVRQLVFKHQ3URILOHQHUZRUEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

 21
5
5
5
5
oder Klausur, 120 Minuten



0RG1U 0RGXO
0%3),
7ULHEZHUNV0DLQWHQDQFH
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQWHFKQLVFKHXQGUHFKWOLFKH.HQQWQLVVHEHUGLH,QVWDQGKDOWXQJYRQ
)OXJDQWULHEHQYHUPLWWHOW'LH6WXGLHUHQGHQKDEHQ*UXQGNHQQWQLVVHEHUGHQNRQVWUXNWLYHQ
$XIEDXGHU7ULHEZHUNVPRGXOHXQGGHUHQ)XQNWLRQHUZRUEHQ6LHNHQQHQ6FKDGHQVELOGHUXQG
NHQQHQGHQ(LQVDW]EHUHLFKGHUXQWHUVFKLHGOLFKHQ5HSDUDWXUYHUIDKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

:DKOSIOLFKW/DERUNDWDORJ
0RG1U 0RGXO
0%,))
)OXJIKUXQJLP)OXJYHUVXFK
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVKDEHQGLH6WXGLHUHQGHQLQVEHVRQGHUH)lKLJNHLWHQDXIGHP
*HELHWGHU7HDPDUEHLWXQG.RPPXQLNDWLRQVIlKLJNHLWJHOHUQW6LHVLQGLQGHU/DJH(LQ]HOWHDPV
]XOHLWHQVLFKLQ7HDPV]XLQWHJULHUHQXQGLKQHQEHDXIWUDJWH(LQ]HODXIJDEHQHLJHQVWlQGLJ]X
EHDUEHLWHQ
'HVZHLWHUHQKDEHQGLH6WXGLHUHQGHQQDFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVJUXQGOHJHQGH
.HQQWQLVVHDXIGHP*HELHWYRQ)OXJIKUXQJVV\VWHPHQ'XUFKLKUHJHZRQQHQH.HQQWQLVYRQ
LQWHUGLV]LSOLQlUHQ*UXQGODJHQGHU(OHNWURWHFKQLN3K\VLNXQG,QJHQLHXUZLVVHQVFKDIWVLQGGLH
6WXGLHUHQGHQLQGHU/DJHGLHVSH]LILVFKHQ3UREOHPVWHOOXQJHQEHLGHU$XVOHJXQJXQG
9HUZHQGXQJYRQ6\VWHPHQ]XU)KUXQJYRQ)OXJ]HXJHQ]XHUNHQQHQXQGHLJHQH
/|VXQJVYRUVFKOlJH]XIRUPXOLHUHQ'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGHV0RGXOV
QHEHQHLQHUIDFKOLFKHQ7LHIHXQG%UHLWHLP%HUHLFKDNWXHOOHU)OXJIKUXQJVV\VWHPHDXFK
.HQQWQLVVHEHUGLH7HFKQRORJLHQYRQJHSODQWHQ]XNQIWLJHQ)OXJIKUXQJVV\VWHPHQXQGGHQ
JHVHOOVFKDIWOLFKHQSROLWLVFKHQXQG|NRQRPLVFKHQ5DQGEHGLQJXQJHQEHLGHU(LQIKUXQJYRQ
QHXHQ6\VWHPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DPQGOLFKH3UIXQJ0LQXWHQ
]X/HKUYHUDQVWDOWXQJ)OXJIKUXQJVV\VWHPH*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
)OXJUHJHOXQJ/$%25
4XDOLILNDWLRQV]LHOH
$XVJHKHQGYRQGHQ*UXQGODJHQGHU)OXJPHFKDQLNXQGGHU5HJHOXQJVWHFKQLNZLUGGHQ
6WXGLHUHQGHQGDV.RQ]HSWGHU)OXJUHJHOXQJYHUPLWWHOW([HPSODULVFKDQGHU
)OXJ]HXJOlQJVEHZHJXQJZHUGHQEHU)OXJHLJHQVFKDIWVNULWHULHQXQG*WHIRUGHUXQJHQGLH
)OXJUHJOHUHQWZLFNOXQJGDUJHVWHOOW:HLWHUZHUGHQGLH$NWXDWRUHQXQGGHU3LORWLP.RQWH[WGHV
G\QDPLVFKHQ6\VWHPV)OXJ]HXJEHWUDFKWHW'LH6WXGLHUHQGHQKDEHQVRPLW.HQQWQLVEHUGLH
)OXJUHJHOXQJVNRQ]HSWHHUODQJW6LHVLQGLQGHU/DJHGLHUHJHOXQJVWHFKQLVFKH3UREOHPVWHOOXQJ
HLQHV)OXJ]HXJHVZLHEVSZ6WDELOLWlWXQG)KUXQJVJHQDXLJNHLWGXUFKJHHLJQHWH
5HJOHUDXVOHJXQJXQG$QSDVVXQJ]XEHKDQGHOQ'XUFKGLH(UDUEHLWXQJXQGGDV9HUVWlQGQLVGHU
YROOVWlQGLJHQ)OXJ]HXJG\QDPLNLVWLKQHQGLH*UXQGODJHIUNRPSOH[HUH)OXJUHJHOXQJVDXIJDEHQ
JHJHEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ]X/HKUYHUDQVWDOWXQJ
)OXJUHJHOXQJ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQ]XDEVROYLHUHQGHQ9HUVXFKHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

 22
5
11
11



0RG1U 0RGXO
0%,I:
+RFKWHPSHUDWXUXQG/HLFKWEDXZHUNVWRIIHPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHEHUGLH(LJHQVFKDIWHQXQG
$QZHQGXQJVJHELHWHZLFKWLJHU/HLFKWEDXXQG+RFKWHPSHUDWXUZHUNVWRIIH(EHQVROHUQHQVLHGLH
ZLFKWLJVWHQ+HUVWHOOXQJVYHUIDKUHQNHQQHQ6LHVLQGLQGHU/DJH:HUNVWRIIHIU/HLFKWEDXXQG
+RFKWHPSHUDWXUDQZHQGXQJHQVLFKHUHLQ]XVHW]HQXQGNRPSOH[H)UDJHVWHOOXQJHQLP
=XVDPPHQKDQJPLWVROFKHQ$QZHQGXQJHQ]XO|VHQ
6LHKDEHQGLH)lKLJNHLWHUZRUEHQGLHJHZRQQHQHQ(UNHQQWQLVVHDQ+DQGGHV%HLVSLHOV
7LWDQOHJLHUXQJHQSUDNWLVFKXQWHU9HUZHQGXQJJlQJLJHUWHFKQLVFKHU*HUlWHXP]XVHW]HQXQG
ZLVVHQZHOFKH7LWDQOHJLHUXQJHQVLFKIUZHOFKH$QZHQGXQJHQHLJQHQXQGZRUDXIEHLLKUHP
(LQVDW]]XDFKWHQLVW6LHVLQG]XGHPLQGHU/DJHLQ*UXSSHQ]XDUEHLWHQXQGHU]LHOWH
(UJHEQLVVHIDFKJHUHFKWVFKULIWOLFKXQGPQGOLFK]XYHUPLWWHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
/DERUPRGXO.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQJUXQGOHJHQGH/|VXQJVDQVlW]H9RUJHKHQVZHLVHQXQG.RQ]HSWHGHU
.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ6LHVLQGLQGHU/DJHXQWHUVFKLHGOLFKH:HUNVWRIIHXQG
%DXZHLVHQLP)OXJ]HXJEDX]XGLIIHUHQ]LHUHQ'HV:HLWHUHQN|QQHQGLH6WXGLHUHQGHQ
JUXQGOHJHQGH9HUELQGXQJHQGHU.RQVWUXNWLRQEHUHFKQHQXQGEHZHUWHQ=XVlW]OLFKVLQGGLH
6WXGLHUHQGHQLQGHU/DJHYHUVFKLHGHQH0HVVXQG$XVZHUWPHWKRGHQEHL3UREOHPVWHOOXQJHQLP
)OXJ]HXJEDXXQG/HLFKWEDXDQ]XZHQGHQ6LHKDEHQGLH)lKLJNHLWHUOHUQW9HUVXFKHVHOEVWlQGLJ
GXUFK]XIKUHQDXV]XZHUWHQXQG]XLQWHUSUHWLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DPQGOLFKH3UIXQJ0LQXWHQ]X/HKUYHUDQVWDOWXQJ.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROOH]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
0HVVPHWKRGHQLQGHU6WU|PXQJVPHFKDQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ*UXQGNHQQWQLVVHEHUPHFKDQLVFKHHOHNWULVFKHXQGRSWLVFKH
0HVVPHWKRGHQ]XU%HVWLPPXQJYRQVWU|PXQJVPHFKDQLVFKHQ*U|HQZLH'UXFN'LFKWH
*HVFKZLQGLJNHLW7HPSHUDWXUXQG:DQGVFKXEVSDQQXQJ1HEHQGHP)XQNWLRQVSULQ]LSXQGGHU
*HQDXLJNHLWGHUHLQ]HOQHQ0HVVYHUIDKUHQOHUQHQGLH6WXGLHUHQGHQDXFKGHUHQ0|JOLFKNHLWHQ
XQG*UHQ]HQNHQQHQXQG0HWKRGHQGLHVH]XHUZHLWHUQXQG]XYHUEHVVHUQ*UXQGNHQQWQLVVHLP
SUDNWLVFKHQ8PJDQJPLWGHQYRUJHVWHOOWHQ0HVVWHFKQLNHQHUOHUQHQGLH6WXGLHUHQGHQLP
5DKPHQGHU/DERUYHUDQVWDOWXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ]X/HKUYHUDQVWDOWXQJ
0HVVPHWKRGHQLQGHU6WU|PXQJVPHFKDQLN*HZLFKWXQJEHLGHU%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

 23
11
11
11




0RG1U 0RGXO
0%3),
0HVVWHFKQLVFKH0HWKRGHQDQ6WU|PXQJVPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQHQhEHUEOLFNEHUGLHZLFKWLJVWHQ0HYHUIDKUHQXQG
$XVZHUWHPHWKRGHQDQ6WU|PXQJVPDVFKLQHQ'LH6WXGLHUHQGHQVLQGLQGLH/DJHVHOEVWlQGLJDXV
GHQLPPHUNRPSOH[HUHQ]XU9HUIJXQJVWHKHQGHQ0HYHUIDKUHQGLHMHQLJHQDXV]XZlKOHQXQG
DQ]XZHQGHQGLH]XU/|VXQJGHU0HDXIJDEHDPEHVWHQJHHLJQHWVLQG+LHU]XZHUGHQLP
/DERUYHUWLHIHQGH.DQQWQLVVHHUZRUEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ0HVVWHFKQLVFKH0HWKRGHQDQ
6WU|PXQJVPDVFKLQHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWV\VWHPH/$%25
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQHQYHUWLHIHQGHQ(LQEOLFNLQGLH6XEV\VWHPHYRQ6DWHOOLWHQHUKDOWHQ
6LHKDEHQYHUVFKLHGHQH5HDOLVLHUXQJVIRUPHQGHU6XEV\VWHPHNHQQHQJHOHUQWXQGKDEHQGLH
*UXQGNHQQWQLVVHHUZRUEHQGLHVHDXV]XOHJHQ'DUEHUKLQDXVVLQGGLH6WXGLHUHQGHQLQGHU/DJH
$XVZLUNXQJHQGHU6WUDKOXQJVXPJHEXQJGHV:HOWDOOVDXIGLHHOHNWURQLVFKHQ%DXWHLOHGLJLWDOHU
5HFKQHUDE]XVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ]X/HKUYHUDQVWDOWXQJ
5DXPIDKUWV\VWHPH*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

6WXGLHQDUEHLW
0RG1U 0RGXO
0%,))
6WXGLHQDUEHLW/XIWXQG5DXPIDKUWWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHVLFKLQHLQNRPSOH[HV7KHPDVHOEVWlQGLJHLQ]XDUEHLWHQ
VRZLHGLHVHVPHWKRGLVFK]XEHDUEHLWHQ
'DUEHUKLQDXVHUODQJHQ6LHNRPPXQLNDWLYH)lKLJNHLWHQLP5DKPHQGHU3UlVHQWDWLRQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DVFKULIWOLFKH$XVDUEHLWXQJ*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
EPQGOLFKH3UIXQJVOHLVWXQJLQ)RUPHLQHU3UlVHQWDWLRQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

 24
17
11
11




0DVWHUDUEHLW
0RG1U 0RGXO
0%,))
$EVFKOXVVPRGXO0DVWHU/XIWXQG5DXPIDKUWWHFKQLN
4XDOLILNDWLRQV]LHOH
6HOEVWVWlQGLJH(LQDUEHLWXQJXQGZLVVHQVFKDIWOLFKPHWKRGLVFKH%HDUEHLWXQJHLQHVJUXQGOHJHQG
IUGLH:HLWHUHQWZLFNOXQJXQG)RUVFKXQJDXIGHP*HELHWGHV/XIWXQG
5DXPIDKUWLQJHQLHXUZHVHQVUHOHYDQWHQ7KHPDV
/LWHUDWXUUHFKHUFKHXQG'DUVWHOOXQJGHV6WDQGVGHU
7HFKQLN
(UDUEHLWXQJYRQQHXHQ/|VXQJVDQVlW]HQIUHLQ
ZLVVHQVFKDIWOLFKHV3UREOHP
'DUVWHOOXQJGHU9RUJHKHQVZHLVHXQGGHU(UJHEQLVVHLQ
)RUPHLQHU$XVDUEHLWXQJ
3UlVHQWDWLRQGHUZHVHQWOLFKHQ(UJHEQLVVHLQ
YHUVWlQGOLFKHU)RUP
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DVFKULIWOLFKH$XVDUEHLWXQJ*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
EPQGOLFKH3UIXQJVOHLVWXQJLQ)RUPHLQHU3UlVHQWDWLRQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

1LFKWWHFKQLVFKH0RGXOH
0RG1U 0RGXO
0%67'
1LFKWWHFKQLVFKHV0RGXO0DVWHU0DVFKLQHQEDX
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQEHIlKLJW,KU6WXGLHQIDFKLQJHVHOOVFKDIWOLFKHKLVWRULVFKHUHFKWOLFKH
RGHUEHUXIVRULHQWLHUHQGH%H]JHHLQ]XRUGQHQMHQDFK6FKZHUSXQNWGHU9HUDQVWDOWXQJ6LH
VLQGLQGHU/DJHEHUJHRUGQHWHIDFKOLFKH9HUELQGXQJHQXQGGHUHQ%HGHXWXQJ]XHUNHQQHQ]X
DQDO\VLHUHQXQG]XEHZHUWHQ'LH6WXGHQWHQHUZHUEHQHLQHQ(LQEOLFNLQ
9HUQHW]XQJVP|JOLFKNHLWHQGHV6WXGLHQIDFKHVXQG$QZHQGXQJVEH]JHLKUHV6WXGLHQIDFKHVLP
%HUXIVOHEHQ
3UIXQJVPRGDOLWlWHQ
6WXGLHQOHLVWXQJJHQDXH3UIXQJVPRGDOLWlWHQDEKlQJLJYRQJHZlKOWHU/HKUYHUDQVWDOWXQJ
/3
12
6HPHVWHU
1

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


:DKOEHUHLFK*UXQGODJHQ
0RG1U 0RGXO
0%,:)
$GDSWURQLN,
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH,GHQWLIL]LHUXQJXQGGLVNUHWH
0RGHOOLHUXQJDGDSWLYHU.RPSRQHQWHQ
0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJHJHHLJQHWH$NWXDWRUHQXQG6HQVRUHQ]XU
5HGXNWLRQYRQ9LEUDWLRQHQDXV]XZlKOHQXQG]XGLPHQVLRQLHUHQ
'LH6WXGLHUHQGHQVLQGLQGHU/DJH0HWKRGHQ]XU9LEUDWLRQVPLQGHUXQJDXV]XZlKOHQXQGDXI
GLVNUHWH6\VWHPHDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
$GDSWURQLN,,
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQ$XVZDKOXQG$QZHQGXQJYRQ
0HWKRGHQ]XU/lUPXQG9LEUDWLRQVUHGX]LHUXQJGXUFKDGDSWLYH.RPSRQHQWHQ
0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJHDXFKGLH$NXVWLNYRQNRQWLQXLHUOLFKHQ
6FKZLQJXQJVV\VWHPHQJH]LHOW]XEHHLQIOXVVHQ
'LH6WXGLHUHQGHQVLQGLQGHU/DJH3UREOHPVWHOOXQJHQGHU9LEUDWLRQ$NXVWLNXQG
)RUPNRQWUROOHYRQNRQWLQXLHUOLFKHQ6\VWHPHQ]XPRGHOOLHUHQ
,QKDOWH
*UXQGODJHQYRUOHVXQJHQ]X6FKZLQJXQJHQGHU.RQWLQXDXQG$NXVWLN0HWKRGHQGHUDNWLYHQ
6FKDOOEHHLQIOXVVXQJ'\QDPLVFKH6HQVLWLYLWlWVDQDO\VH0DJQHWRXQGHOHNWURUKHRORJLVFKH
)OVVLJNHLWHQ$NWXDWRUHQDXV.RKOHQVWRIIQDQRU|KUHQ&173UD[LVEHLVSLHOHDXVGHQ%HUHLFKHQ
DNWLYH)RUPlQGHUXQJDNWLYH6FKZLQJXQJVNRQWUROOH9LEURDNXVWLNVRZLH'LDJQRVWLNPLW/DPE
:DYHV
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,60
$HURDNXVWLVFKH$QDO\VH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLHZHVHQWOLFKHQDQDO\WLVFKHQQXPHULVFKHQXQGH[SHULPHQWHOOHQ
0HWKRGHQ]XU/|VXQJDHURDNXVWLVFKHU3UREOHPVWHOOXQJHQLQGHULQJHQLHXUZLVVHQVFKDIWOLFKHQ
3UD[LV'LH6WXGLHUHQGHQEHVLW]HQWLHIJHKHQGH)DFKNHQQWQLVVHLP*HELHWGHUQXPHULVFKHQ
$HURDNXVWLN'LH6WXGLHUHQGHQNHQQHQGLH6WlUNHQXQG6FKZlFKHQGHUYHUVFKLHGHQHQ
$QDO\VHPHWKRGHQLQGHU$HURDNXVWLNXQGN|QQHQGLH0HWKRGHQ]LHOJHQDXHLQVHW]HQXQGHU]LHOWH
(UJHEQLVVHNULWLVFKKLQWHUIUDJHQ'LH6WXGLHUHQGHQKDEHQ(LQEOLFNLQGLHSDUDPHWULVFKHQ
$EKlQJLJNHLWHQYHUVFKLHGHQDUWLJVWHUDHURG\QDPLVFKEHGLQJWHUWRQDOHUZLHEUHLWEDQGLJHU
6FKDOOTXHOOHQ'LH6WXGLHUHQGHQVLQGPHWKRGLVFKVRZHLWLQIRUPLHUWGDVVVLHGLH9HUIDKUHQ]XU
%HUHFKQXQJRGHU0HVVXQJIDFKJHUHFKWHLQVHW]HQRGHUZHLWHUHQWZLFNHOQN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
]X/HKUYHUDQVWDOWXQJ0HWKRGHQGHU$HURDNXVWLN*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
]X/HKUYHUDQVWDOWXQJ1XPHULVFKH6LPXODWLRQVYHUIDKUHQGHU6WU|PXQJVDNXVWLN*HZLFKWXQJEHL
%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
$HURHODVWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHJUXQGOHJHQGH)UDJHVWHOOXQJHQDHURHODVWLVFKHU3UREOHPH]X
YHUVWHKHQXQG]XEHDUEHLWHQ'LH6WXGLHUHQGHQN|QQHQGXUFKLKUHUOHUQWHV:LVVHQVWDWLVFKH
3UREOHPHZLH5XGHUZLUNVDPNHLWEHUHFKQHQXQGEHXUWHLOHQ=XVlW]OLFKNHQQHQVLHGDVVWDWLVFKH
'HIRUPDWLRQVYHUKDOWHQXQGGLH7RUVLRQVGLYHUJHQ]XQWHUVFKLHGOLFKHU)OJHOIRUPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
$HURHODVWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHYHUWLHIHQGH3UREOHPVWHOOXQJHQLP*HELHWGHU$HURHODVWLN]X
YHUVWHKHQXQG]XEHDUEHLWHQ'LH6WXGLHUHQGHQNHQQHQG\QDPLVFKHDHURHODVWLVFKH3UREOHPHZLH
]%)ODWWHUQHLQHV7UDJIOJHOVHJPHQWVXQGHLQHV)OJHOVHQGOLFKHU6SDQQZHLWH=XVlW]OLFK
KDEHQVLHGLH)lKLJNHLWHUZRUEHQSUDNWLVFKH9HUVXFKVP|JOLFKNHLWHQDHURHODVWLVFKHU
)UDJHVWHOOXQJHQ]XEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,27
$QDO\WLNXQG3UIXQJLQGHU2EHUIOlFKHQWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQWLHIJHKHQGH)DFKNHQQWQLVVHDXIGHP*HELHWGHU$QDO\WLNXQG
&KDUDNWHULVLHUXQJYRQ2EHUIOlFKHQXQG6FKLFKWHQHLQHPZLFKWLJHQ
LQJHQLHXUZLVVHQVFKDIWOLFKHQ4XHUVFKQLWWVWKHPDHUZRUEHQ*OHLFK]HLWLJKDEHQGLH7HLOQHKPHU
DQGHU9RUOHVXQJH[HPSODULVFKGLH*HOHJHQKHLWHUKDOWHQSK\VLNDOLVFKH*UXQGNHQQWQLVVHGLHVLH
LP%DFKHORUVWXGLXPHUZRUEHQKDEHQDQKDQGHLQHU9LHO]DKOYRQ%HLVSLHOHQDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFK3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,27
$QDO\WLNXQG3UIXQJLQGHU2EHUIOlFKHQWHFKQLNPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQWLHIJHKHQGH)DFKNHQQWQLVVHDXIGHP*HELHWGHU$QDO\WLNXQG
&KDUDNWHULVLHUXQJYRQ2EHUIOlFKHQXQG6FKLFKWHQHLQHPZLFKWLJHQLQJHQLHXU
ZLVVHQVFKDIWOLFKHQ4XHUVFKQLWWVWKHPDHUZRUEHQ6LHVLQGLQGHU/DJHSK\VLNDOLVFKHU9HUIDKUHQ
]XU%HVWLPPXQJGHU6FKLFKWGLFNHDQ]XZHQGHQXQGGLH(OHPHQW]XVDPHQVHW]XQJVRZLHLQQHUHQ
6FKLFKWVWUXNWXUHQHLQHV0DWHULDOV]XDQDO\VLHUHQ
'XUFKHLJHQH9HUVXFKHLP/DERUWHLOGHV0RGXOVVLQGGLHHUZRUEHQHQ.HQQWQLVVHYHUWLHIWXQGLQ
GHU3UD[LVDQPHKUHUHQ%HLVSLHOHQHUSUREWZRUGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
$QDO\WLVFKH0HWKRGHQLQGHU0DWHULDOZLVVHQVFKDIW
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUOHUQHQGLHNULVWDOORJUDSKLVFKHQXQGSK\VLNDOLVFKHQ*UXQGODJHQGHU
%HXJXQJXQG6SHNWURVNRSLH
6LHYHUVWHKHQDXIGLHVHU%DVLVGLHZLFKWLJVWHQDXI%HXJXQJXQG6SHNWURVNRSLHEHUXKHQGHQ
0HWKRGHQGHU6WUXNWXUDXINOlUXQJXQGFKHPLVFKHQ$QDO\WLNXQGVLQGLQGHU/DJHJHHLJQHWH
$QDO\VHPHWKRGHQIUXQWHUVFKLHGOLFKH3UREOHPVWHOOXQJHQDXV]XZlKOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,&79
$QZHQGXQJVJHELHWHGHU0HKUSKDVHQVWU|PXQJ
4XDOLILNDWLRQV]LHOH
1DFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOV$QZHQGXQJVJHELHWHGHU0HKUSKDVHQVWU|PXQJLVW
GHU6WXGHQWLQGHU/DJHGLHWKHRUHWLVFKHQ0HWKRGHQGHU0HKUSKDVHQVWU|PXQJDXIUHDOH
$SSDUDWHDQ]XZHQGHQVRZLHDXVUHDOHQ$QODJHQKHUDXVWKHRUHWLVFKH$QVlW]H]XIRUPXOLHUHQ
+LHUGXUFKZLUGGHU6WXGHQWLQGLH/DJHYHUVHW]WEHLGHUSUDNWLVFKHQXQGWKHRUHWLVFKHQ
$XVOHJXQJYRQYHUIDKUHQVWHFKQLVFKHQ$SSDUDWHQ3UREOHPVWHOOXQJHQYRQPHKUSKDVLJHQ
6WU|PHQ]XLGHQWLIL]LHUHQXQG]XO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,9%
$UEHLWVSUR]HVVGHU9HUEUHQQXQJVNUDIWPDVFKLQH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHLQ$XIEDX)XQNWLRQXQG%HUHFKQXQJYRQ
9HUEUHQQXQJVNUDIWPDVFKLQHQ6LHHUODQJHQYHUWLHIWH.HQQWQLVVHEHUGHQ$UEHLWVSUR]HVVGHU
9HUEUHQQXQJVNUDIWPDVFKLQHQ'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]W=XVDPPHQKlQJH
]ZLVFKHQ9HUJOHLFKVSUR]HVVHQXQGGHPUHDOH0RWRUVRZLH:HFKVHOZLUNXQJHQPLWGHU8PZHOW
]XHUNHQQHQ6LHVLQGLQGHU/DJH$QDORJLHQ]XHUNHQQHQXQGPRWRUVSH]LILVFKHV:LVVHQ]X
WUDQVIHULHUHQXQG]XYHUQHW]HQ'LH6WXGLHUHQGHQHUKDOWHQYHUWLHIWHV9HUVWlQGQLVGHVUHDOHQ
%UHQQYHUODXIVVRZLHGHU$XVOHJXQJGHV$UEHLWVSUR]HVVHVGHU9HUEUHQQXQJVNUDIWPDVFKLQHQXQG
VLQGLQGHU/DJHQHXH(QWZLFNOXQJHQEH]JOLFKGHUWHFKQLVFKHQZLUWVFKDIWOLFKHQXQG
XPZHOWSROLWLVFKHQ$VSHNWH]XYHUVWHKHQXQG]XEHXUWHLOHQ6LHVLQGEHIlKLJW]XUIDFKOLFKHQ
.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHU0RWRUHQWHFKQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%9X$
$XWRPDWLVLHUXQJVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFK$EVFKOXVVGHU/HKUYHUDQVWDOWXQJ$XWRPDWLVLHUXQJVWHFKQLN
XPIDQJUHLFKH*UXQGNHQQWQLVVHHLQHV$XWRPDWLVLHUXQJVV\VWHPV3UR]HVVUHFKQHU$NWRULN
6HQVRULN+0,6LHKDEHQGDV%HVFKUHLEXQJVPLWWHO3HWULQHW]HNHQQHQJHOHUQWXQGN|QQHQ
PLWGLHVHP%HVFKUHLEXQJVPLWWHOVHOEVWVWlQGLJ3UR]HVVHPRGHOOLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQRGHUPQGOLFK3UIXQJ0LQXWHQ
6WXGLHQOHLVWXQJ7HLOQDKPHDP3URMHNW
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
$YLRQLNV\VWHPH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQJUXQGOHJHQGH.HQQWQLVVHEHUGLH
)XQNWLRQVZHLVHXQGGHQ$XIEDXYRQDNWXHOOHQXQG]XNQIWLJHQ$YLRQLNV\VWHPHQLQ
)OXJ]HXJHQ1HEHQGHQWHFKQLVFKHQ$VSHNWHQHUODQJHQGLH6WXGLHUHQGHQHLQHQ(LQEOLFNLQGLH
QRWZHQGLJHQ3UR]HVVH]XU(QWZLFNOXQJXQG=XODVVXQJYRQ$YLRQLNV\VWHPHQXQWHU
%HUFNVLFKWLJXQJSROLWLVFKHUXQG|NRQRPLVFKHU5DQGEHGLQJXQJHQLQQHUKDOEGHU/XIWXQG
5DXPIDKUWLQGXVWULH
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,%97
%LRHQHUJHWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGGD]XEHIlKLJWHQHUJHWLVFKH$EOlXIHEHLELRORJLVFKHQ5HDNWLRQHQVRZRKO
TXDOLWDWLYDOVDXFKTXDQWLWDWLY]XEHVFKUHLEHQ6LHVLQGLQGHU/DJHGHQ(QHUJLHEHGDUI
HQGHUJRQLVFKH3UR]HVVHE]ZGLH(QHUJLHIUHLVHW]XQJH[HUJRQLVFKH3UR]HVVH]XEHUHFKQHQ
XQGVR6WRIIZHFKVHOYRUJlQJHDXVHQHUJHWLVFKHU6LFKW]XEHXUWHLOHQ6LHVLQGGHV:HLWHUHQLQGHU
/DJHELRORJLVFKH3UR]HVVHLQGHU1lKHGHV*OHLFKJHZLFKWVEHVFKUHLEHQ]XN|QQHQ$Q+DQG
YRQDXVJHZlKOWHQ%HLVSLHOHQZHUGHQGLH6WXGLHUHQGHQLPhEXQJVWHLOGD]XEHIlKLJW
*OHLFKJHZLFKWVSUR]HVVHXQG(QHUJLHXPVlW]HLQELRORJLVFKHQ6\VWHPHQEHUHFKQHQ]XN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
%LRPHFKDQLNZHLFKHU*HZHEH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVNHQQHQGLH6WXGLHUHQGHQW\SLVFKHXQGHUZHLWHUWH
6LPXODWLRQVWHFKQLNHQDXIGHP*HELHWGHU%LRPHFKDQLNZHLFKHU*HZHEH6LHVLQGPLW
YHUVFKLHGHQHQ0RGHOOLHUXQJVPHWKRGHQYHUWUDXW6LHEHVLW]HQ.HQQWQLVVHEHUGLH
3UREOHPVWHOOXQJHQDXVJHZlKOWHU*HELHWHGHU%LRPHFKDQLNZHLFKHU*HZHEHVRZLHEHUGLH
,QWHUDNWLRQVPHFKDQLVPHQ]ZLVFKHQZHLFKHQXQGKDUWHQ*HZHEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,/5
%LRQLVFKH0HWKRGHQGHU2SWLPLHUXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGHU:LUWVFKDIWV,QIRUPDWLN0DWKHPDWLN
:LUWVFKDIWV,QJHQLHXUXQG1DWXUZLVVHQVFKDIWHQGHQhEHUEOLFNEHUQXPHULVFKH
2SWLPLHUXQJVYHUIDKUHQXQGHLQHYHUWLHIHQGH(LQVLFKWLQ1DWXUHQWOHKQWHELRQLVFKH
2SWLPLHUXQJVXQG6WHXHUXQJVPHWKRGHQHUKDOWHQ9RUELOGHUVLQGGDV0XWDWLRQV6HOHNWLRQV
3ULQ]LSGDV:DFKVHQXQG%HVFKQHLGHQOHEHQGHU0DWHULDOLHQRGHUGDV$ENKOHQYRQ
0DWHULDOLHQDXVGHU6FKPHO]H=XGHPZHUGHQQHXURQDOH*UXQGODJHQ]XP(UNHQQHQ/HUQHQ
XQG6WHXHUQHLQJHIKUW$XIEDXHQGDXIGHQSK\VLNDOLVFKHQXQGELRORJLVFKHQ*UXQGODJHQZLUG
GLHhEHUWUDJXQJDXI5HFKHQPHWKRGHQHUOlXWHUWXQGDQ%HLVSLHOHQGHUHQ$QZHQGXQJ
GHPRQVWULHUW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
%LRQLVFKH0HWKRGHQGHU:LVVHQVYHUDUEHLWXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGHU:LUWVFKDIWV,QIRUPDWLN0DWKHPDWLN
:LUWVFKDIWV,QJHQLHXUXQG1DWXUZLVVHQVFKDIWHQGHQhEHUEOLFNEHU0HWKRGHQ
ZLVVHQVYHUDUEHLWHQGHU6\VWHPHXQG0HWKRGHQGHU.QVWOLFKHQ,QWHOOLJHQ].,$XIEDXHQGDXI
GHQELRORJLVFKHQ*UXQGODJHQZLUGGLHhEHUWUDJXQJDXI5HFKHQXQG
:LVVHQVYHUDUEHLWXQJVPHWKRGHQHUOlXWHUWVRZLHGHUHQ$QZHQGXQJDQ%HLVSLHOHQGHPRQVWULHUW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,%97
%LRSUR]HVVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGGD]XEHIlKLJWELRORJLVFKH$EOlXIHZlKUHQGGHV:DFKVWXPVVRZRKO
TXDOLWDWLYDOVDXFKTXDQWLWDWLY]XEHVFKUHLEHQ6LHVLQGLQGHU/DJH.XOWLYLHUXQJVSDUDPHWHUIU
GDV:DFKVWXPXQGGLH3URGXNWELOGXQJ]XH[SHULPHQWHOOXQGUHFKQHULVFK]XEHVWLPPHQ$Q
+DQGYRQDXVJHZlKOWHQ%HLVSLHOHQZHUGHQGLH6WXGLHUHQGHQLPhEXQJVWHLOGD]XEHIlKLJW
:DFKVWXPVXQG8PVHW]XQJVSUR]HVVHIUYHUVFKLHGHQH%LRUHDNWRUEHWULHEVZHLVHQUHFKHQHULVFK
]XDQDO\VLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,%97
&KHPLHXQG%LRUHDNWRUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGEHIlKLJWHLQHWKHRUHWLVFKH0DVWDEYHUJU|HUXQJYRQ$QODJHQLP
/DERUPDVWDEKLQ]X3URGXNWLRQVUHDNWRUHQGXUFK]XIKUHQ6FDOH8SVRZLH
3RUGXNWLRQVUHDNWRUHQELVLQGHQ/DERUPDVVVWDE]XYHUNOHLQHUQ6FDOH'RZQ'DUEHUKLQDXV
HUODQJHQGLH6WXGLHUHQGHQYHUWLHIWH.HQQWQLVVHEHUYHUVFKLHGHQH5HDNWRU\WSHQZLH
%ODVHQVlXOH6FKODXIHQUHDNWRU)HVWEHWWUHDNWRUVRZLHHLQHQ(LQEOLFNLQPLQLDWXULVLHUWH
5HDNWRUHQXQG0LQLSODQWV'LH6WXGLHUHQGHQHUODQJHQIHUQHU.HQQWQLVVH]XU0HVVXQJRQOLQH
XQGRIIOLQHXQG5HJHXOXQJYRQ3UR]HVVHQ6LHHQWZLFNHOQHLQYHUWLHIWHV9HUVWlQGQLVYRQ
YHUIDKUHQVWHFKQLVFKHQFKHPLVFKHQXQGELRORJLVFKHQ3UR]HVVHQLQ&KHPLHXQG%LRUHDNWRUHQ
XQGZHUGHQVRPLWGD]XEHIlKLJW&KHPLHXQG%LRUHDNWRUHQDXV]XOHJHQXQG]XEHWUHLEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%07
'LJLWDOH6FKDOWXQJVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH$EVROYHQWLQQHQXQG$EVROYHQWHQGLHVHV0RGXOVHUZHUEHQ.HQQWQLVVHLP8PJDQJPLW
=DKOHQV\VWHPHQVRZLHLQGHU%RROHVFKHQ$OJHEUD6FKDOWXQJVYHUHLQIDFKXQJHQXQG
'DWHQYHUDUEHLWXQJ6LHEHKHUUVFKHQYHUVFKLHGHQH9HUIDKUHQ]XUWKHRUHWLVFKHQXQGSUDNWLVFKHQ
5HDOLVLHUXQJYRQ/RJLN.LSS=lKOHUXQG5HFKHQVFKDOWXQJHQXQGEHVLW]HQXPIDVVHQGH
*UXQGNHQQWQLVVHLQGHU/HLWHUSODWWHQKHUVWHOOXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%07
'LJLWDOH6FKDOWXQJVWHFKQLNPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH$EVROYHQWLQQHQXQG$EVROYHQWHQGLHVHV0RGXOVHUZHUEHQ.HQQWQLVVHLP8PJDQJPLW
=DKOHQV\VWHPHQVRZLHLQGHU%RROHVFKHQ$OJHEUD6FKDOWXQJVYHUHLQIDFKXQJHQXQG
'DWHQYHUDUEHLWXQJ6LHEHKHUUVFKHQYHUVFKLHGHQH9HUIDKUHQ]XUWKHRUHWLVFKHQXQGSUDNWLVFKHQ
5HDOLVLHUXQJYRQ/RJLN.LSS=lKOHUXQG5HFKHQVFKDOWXQJHQXQGEHVLW]HQXPIDVVHQGH
*UXQGNHQQWQLVVHLQGHU/HLWHUSODWWHQKHUVWHOOXQJ'LH$EVROYHQWLQQHQXQG$EVROYHQWHQVLQGLQ
GHU/DJHVHOEVWVWlQGLJGLJLWDOH6FKDOWXQJHQDXI]XEDXHQNRPSOH[H$XIJDEHQVWHOOXQJHQ]X
XQWHUVXFKHQXQGGLH(UJHEQLVVH]XLQWHUSUHWLHUHQ'LH$EVROYHQWLQQHQXQG$EVROYHQWHQVLQG
IlKLJGLHLP%HUHLFKGHUGLJLWDOHQ6FKDOWXQJVWHFKQLNHUZRUEHQHQLQJHQLHXUZLVVHQVFKDIWOLFKHQ
0HWKRGHQ]XU)RUPXOLHUXQJXQG/|VXQJNRPSOH[HU3UREOHPVWHOOXQJHQLQ)RUVFKXQJXQG
(QWZLFNOXQJLQGHU,QGXVWULHRGHULQ)RUVFKXQJVHLQULFKWXQJHQHUIROJUHLFKHLQ]XVHW]HQVLH
NULWLVFK]XKLQWHUIUDJHQXQGVLHEHL%HGDUIDXFKZHLWHU]XHQWZLFNHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E.ROORTXLXP]XP/DERU
*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
F3URWRNROO]XP/DERU
*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
(7,0$%
'UHKVWURPDQWULHEHXQGGHUHQ6LPXODWLRQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJH'UHKVWURPDQWULHEH
DXV]XZlKOHQVRZLHHLQIDFKHHOHNWURPHFKDQLVFKH6\VWHPHXQG'UHKVWURPDQWULHEHPLWHLQHP
6LPXODWLRQVSURJUDPPQDFK]XELOGHQ
3UIXQJVPRGDOLWlWHQ
0QGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,&79
(LQIKUXQJLQGLH0HKUSKDVHQVWU|PXQJ
4XDOLILNDWLRQV]LHOH
1DFKHUIROJUHLFKHP%HVWHKHQGHU$EVFKOXVVSUIXQJGHV0RGXOV(LQIKUXQJLQGLH
0HKUSKDVHQVWU|PXQJLVWGHU6WXGHQWLQGHU/DJHPHKUSKDVLJH6WU|PXQJHQ]XLGHQWLIL]LHUHQ
XQGWKHRUHWLVFK]XEHVFKUHLEHQ+LHUEHLOLHJWGHU)RNXVDXIGLH%HVFKUHLEXQJGHU
6WU|PXQJVIRUPXQGGHUHQ$XVZLUNXQJHQDXIYHUIDKUHQVWHFKQLVFKH3UR]HVVHVZLH
6WRIIEHUJDQJRGHU0LVFKXQJVHIIHNWH
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%'X6
(LQIKUXQJLQ0$7/$%
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHU/HKUYHUDQVWDOWXQJN|QQHQGLH6WXGLHUHQGHQHLQIDFKH6\VWHPHPLW
JHHLJQHWHQ0$7/$%7RROVO|VHQXQGYLVXDOLVLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%07
(OHNWULVFKH.OHLQXQG6HUYRDQWULHEH
4XDOLILNDWLRQV]LHOH
'LH$EVROYHQWLQQHQXQG$EVROYHQWHQGLHVHV0RGXOVHUZHUEHQ.HQQWQLVVHEHUGLHZLFKWLJVWHQ
$UWHQHOHNWULVFKHU.OHLQPDVFKLQHQXQGYHUVFKLHGHQH6HUYRDQWULHEVV\VWHPHVRZLHEHUGHUHQ
$XIEDXXQGSK\VLNDOLVFKHQ:LUNPHFKQLVPXV1DFK$EVFKOXVVGHV0RGXOVVLQGVLHLQGHU/DJH
GDVVLFKGDUDXVHUJHEHQGHQ%HWULHEVYHUKDOWHQVRZLHGLH)XQNWLRQYHUVFKLHGHQHU
6HUYRDQWULHEVV\VWHPHDQDO\WLVFK]XGXUFKGULQJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7,0$%
(OHNWURPHFKDQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJHGLH:LUNXQJVZHLVH
JUXQGVlW]OLFKHUHOHNWURPHFKDQLVFKHU$QRUGXQJHQ]XU(U]HXJXQJYRQ.UlIWHQXQG%HZHJXQJHQ
]XYHUVWHKHQ%HUHFKQXQJHQGHU=XVDPPHQKlQJH]ZLVFKHQGHQHOHNWULVFKHQXQGPHFKDQLVFKHQ
*U|HQN|QQHQDXI%DVLVGHU*UXQGJOHLFKXQJHQHUVWHOOWZHUGHQ
3UIXQJVPRGDOLWlWHQ
.ODXVXUPLQRGPQGO3UIXQJ0LQXWHQ
(VGDUIQXUHLQH3UIXQJLP0RGXO(OHNWURPHFKDQLNRGHU*UXQG]JHGHU(OHNWULVFKHQ
0DVFKLQHQXQG$QWULHEHIU0DVFKLQHQEDXHUDEJHOHJWZHUGHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
(QWZHUIHQYRQ9HUNHKUVIOXJ]HXJHQ,
4XDOLILNDWLRQV]LHOH
'HU6WXGLHUHQGHHUKlOWHLQHQ(LQEOLFNLQGHQPXOWLGLV]LSOLQlUHQ(QWZXUIVSUR]HVVYRQ
9HUNHKUVIOXJ]HXJHQ+LHUEHLZHUGHQGHUPHWKRGLVFKH$EODXIXQGGLH]XO|VHQGHQ$XIJDEHQ
GDUJHVWHOOWVRGDVVGHU6WXGLHUHQGHLQGHU/DJHLVWVROFKH3UR]HVVHIUQHXH$XIJDEHQ
VHOEVWlQGLJDXI]XEDXHQXQG]XQXW]HQ(LQZHLWHUHV=LHOLVWGLH9HUPLWWOXQJHLQHV
9HUVWlQGQLVVHVIUGLHWHFKQLVFKHQXQGZLUWVFKDIWOLFKHQ)ROJHQEHLbQGHUXQJHQDP)OXJ]HXJ
GLHQLFKWIDFKVSH]LILVFKVRQGHUQIlFKHUEHUJUHLIHQGPXOWLGLV]LSOLQlUGLVNXWLHUWZHUGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,/5
(QWZLFNOXQJVXQG3URMHNWPDQDJHPHQW
4XDOLILNDWLRQV]LHOH
'LH$EVROYHQWLQQHQXQG$EVROYHQWHQKDEHQGLH)lKLJNHLWHQHUZRUEHQLQKRFKNRPSOH[HQ
WHFKQLVFKHQ(QWZLFNOXQJVYRUKDEHQGLHNULWLVFKHQ)DNWRUHQPHQVFKOLFKHQ9HUKDOWHQV]X
HUNHQQHQXQGHQWVSUHFKHQGH9HUKDOWHQVZHLVHQ]XHQWZLFNHOQXPNRQVWUXNWLYHXQGNRRSHUDWLYH
$UEHLWVIRUPHQXP]XVHW]HQ6LHVLQGLQGHU/DJHW\SLVFKH6LWXDWLRQVIRUPHQ]XHUNHQQHQXQG
VSH]LILVFKH5LVLNHQ]XLGHQWLIL]LHUHQXQGVRLKUHVR]LDOHQ.RPSHWHQ]HQLQ5LFKWXQJHLQHV
ZLUNVDPHQ7HFKQLN0DQDJHPHQWV]XHQWZLFNHOQ
'LH$EVROYHQWLQQHQXQG$EVROYHQWHQKDEHQGLHJUXQGOHJHQGHQ:HUN]HXJHGHULQGLYLGXHOOHQ
$UEHLWVRUJDQLVDWLRQZLHVLHKHXWHLQGHUEHUXIOLFKHQ3UD[LVJHIRUGHUWZLUGNHQQHQJHOHUQW6LH
KDEHQHLQHQhEHUEOLFNEHUGLH9RUJHKHQVZHLVHQXQGNULWLVFKHQ(UIROJVIDNWRUHQPRGHUQHQ
3URMHNWPDQDJHPHQWVHUKDOWHQXQG*UXQGODJHQZLVVHQLQ5LVLNRPDQDJHPHQWXQG(DUQHG9DOXH
0DQJHPHQWHUZRUEHQ6LHKDEHQHLQH(LQIKUXQJLQGLHNRPSOH[HQ3UR]HVVHGHUPRGHUQHQ
+RFKWHFKQRORJLHHUKDOWHQ90RGHOOGHU6\VWHPHQWZLFNOXQJ6\VWHPV(QJLQHHULQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWQRWH

E3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWQRWH

/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
)DKU]HXJVFKZLQJXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]WIROJHQGH7KHPHQNUHLVHJUXQGOHJHQG]X
EHKDQGHOQ
&KDUDNWHULVWLVFKH*U|HQLQGHU9HUWLNDOG\QDPLN
0RGHOOLHUXQJYRQ6FKZLQJXQJV(UVDW]V\VWHPHQ
$QDO\VHYRQ6FKZLQJXQJVV\VWHPHQKLQVLFKWOLFKLKUHU&KDUDNWHULVWLND
$QDO\VHGHU$QUHJXQJHQIU9HUWLNDOVFKZLQJXQJHQ
%HXUWHLOXQJGHU$XVZLUNXQJHQYRQ6FKZLQJXQJHQ
.RPIRUWHPSILQGHQGHV0HQVFKHQ
5DGODVWVFKZDQNXQJHQ)DKUVLFKHUKHLW
9HUVWlQGQLVGHV.RQIOLNWV]ZLVFKHQ.RPIRUWXQG)DKUVLFKHUKHLW
(LQIOVVHYHUVFKLHGHQHU)DKU]HXJSDUDPHWHUDXIGLH9HUWLNDOG\QDPLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
)LQLWH(OHPHQWH0HWKRGHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHKHUUVFKHQGLH*UXQGODJHQGHU0HWKRGHGHU)LQLWHQ(OHPHQWH6LHVLQGLQ
GHU/DJH3UREOHPHVHOEVWlQGLJ]XPRGHOOLHUHQXQGGLH(UJHEQLVVH]XGLVNXWLHUHQ'LH
6WXGLHUHQGHQN|QQHQLKUHUOHUQWHV:LVVHQGXUFKGLH5HFKQHUEXQJHQDXINRQNUHWH
3UREOHPVWHOOXQJHQDQZHQGHQXQGO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)/
)LQLWH(OHPHQWH0HWKRGHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQN|QQHQ$VSHNWHGHVPRGHUQHQ(LQVDW]HVGHU)LQLWH(OHPHQWH0HWKRGHQ
HLQRUGQHQXQGEHKHUUVFKHQ0LWGHPHUOHUQWHQ:LVVHQGDVGHXWOLFKEHUHLQH(LQIKUXQJ
KLQDXVJHKWVLQGVLHLQGHU/DJHPLW]HLWJHPlHQ)(03URJUDPPHQVLFKHU]XDUEHLWHQXQGGLH
WKHRUHWLVFKHQ+LQWHUJUQGH]XYHUVWHKHQ+LHU]XOHUQHQVLHGLHEOLFKHQPDWKHPDWLVFKHQ
)RUPXOLHUXQJHQ]XU7KHUPDODQDO\VHXQG6WUXNWXUG\QDPLNVRZLHGDVHLJHQVWlQGLJH
3URJUDPPLHUHQYRQ)(0HWKRGHQNHQQHQ'XUFKGLH5HFKQHUEXQJHQVLQGVLHLQGHU/DJHGDV
WKHRUHWLVFKH:LVVHQSUDNWLVFKDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
)LQLWH(OHPHQWH7HFKQRORJLH
4XDOLILNDWLRQV]LHOH
.HQQWQLVGHUXQWHUVFKLHGOLFKHUOHLVWXQJVIlKLJHU)()RUPXOLHUXQJHQNRUUHNWH$QZHQGXQJGHU
KHUJHOHLWHWHQ6WUDWHJLHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
)OXJLQJHVW|UWHU$WPRVSKlUH
4XDOLILNDWLRQV]LHOH
1DFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQJUXQGOHJHQGH.HQQWQLVVH
DXIGHP*HELHWGHV)OXJHVLQJHVW|UWHU$WPRVSKlUH'DEHLYHUWLHIHQVLHGLHHUOHUQWHQ*UXQG
ODJHQDXIGHQ*HELHWHQGHU6WU|PXQJVPHFKDQLN$HURG\QDPLN)OXJPHFKDQLN
XQG7KHUPRG\QDPLNDXIGLHVSH]LILVFKHQ3UREOHPVWHOOXQJHQGHVJHVW|UWHQ$WPRVSKlUHQIOXJHV
'LH6WXGLHUHQGHQVLQGQDFK$EVFKOXVVLQGHU/DJH3UREOHPVWHOOXQJHQ]XKLQWHUIUDJHQXQG
HLJHQH/|VXQJVYRUVFKOlJHIUVSH]LHOOH)UDJHVWHOOXQJHQ]XIRUPXOLHUHQYHUHLQIDFKHQGH
%HVFKUHLEXQJNRPSOH[HU3UREOHPHGXUFK,QJHQLHXUPRGHOOH]XHUVWHOOHQXQGHLQVFKOlJLJH
)DFKOLWHUDWXUNULWLVFK]XOHVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQRGHU.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
)OXJHLJHQVFKDIWHQGHU/lQJVXQG6HLWHQEHZHJXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQGLHZHVHQWOLFKHQ(LJHQEHZHJXQJVIRUPHQHLQHV)OXJ]HXJV
NHQQHQJHOHUQWXQGZXUGHQEHIlKLJWGHQ(LQIOXVVYHUVFKLHGHQHUNRQVWUXNWLYHU0HUNPDOHDXIGLH
VWDWLVFKHXQGG\QDPLVFKH6WDELOLWlWHLQHV)OXJ]HXJVDE]XVFKlW]HQ)HUQHUZXUGHQVLHPLWGHQ
*UXQGODJHQGHU7ULPPXQJXQGGHU6WHXHUEDUNHLWYHUWUDXWJHPDFKWXQGN|QQHQDXI*UXQGGHU
HUZRUEHQHQ.HQQWQLVVHGHQ(LQIOXVVYHUVFKLHGHQHU3DUDPHWHUDEVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,))
)OXJPHVVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQLQGLHVHP0RGXOLKU*UXQGODJHQZLVVHQDXIGHQLQWHUGLV]LSOLQlUHQ
*HELHWHQGHU(OHNWURWHFKQLN3K\VLNXQGGHQ,QJHQLHXUVZLVVHQVFKDIWHQYHUWLHIWXQGVLQGVRPLW
LQGHU/DJHVSH]LILVFKHLQWHUGLV]LSOLQlUH3UREOHPHVWHOOXQJHQDXIGLHVHQ*HELHWHQVHOEVWVWlQGLJ
]XO|VHQ'HVZHLWHUHQKDEHQGLH6WXGLHUHQGHQHUZHLWHUWHPHWKRGLVFKHXQGDQDO\WLVFKH$QVlW]H
HUOHUQWVLHN|QQHQVRPLWVSH]LILVFKH3UREOHPHGHU)OXJPHVVWHFKQLNEHDUEHLWHQXQG
/|VXQJVDQVlW]HXPVHW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
)RUPDOH0HWKRGHQ]XU9HULILNDWLRQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ]XQlFKVWGLH]XUDGlTXDWHQ0RGHOOELOGXQJQRWZHQGLJHQ.HQQWQLVVH
DXVGHU/RJLNXQGGHU0DWKHPDWLN$QVFKOLHHQGZHUGHQGLH6WXGLHUHQGHQHLQJHKHQGPLW
YHUVFKLHGHQHQIRUPDOHQYLVXHOOHQ0RGHOOLHUXQJVVSUDFKHQVRZRKODXVGHP
LQJHQLHXUZLVVHQVFKDIWOLFKHQDOVDXFKDXVGHPQDWXUZLVVHQVFKDIWOLFKHQ.RQWH[WYHUWUDXW
JHPDFKW'DUDXIDXIEDXHQGOHUQHQVLHYHUVFKLHGHQH9HULILNDWLRQVPHWKRGHQNHQQHQXQGZHQGHQ
GLHVHWHLOZHLVHXQWHU9HUZHQGXQJHQWVSUHFKHQGHU:HUN]HXJHDQ1HEHQGLHVHQ)lKLJNHLWHQ
HUKDOWHQGLH6WXGLHUHQGHQHLQHQhEHUEOLFNEHUJHVHW]OLFKH=XYHUOlVVLJNHLWVDQIRUGHUXQJHQLQ
)RUPYRQ1RUPHQXQG5LFKWOLQLHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ
PQGOLFKH3UIXQJ0LQXWHQ
RGHU.ODXVXUFD0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
)RUPXOLHUXQJVWHFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVYHUIJHQGLH6WXGLHUHQGHQEHUJUXQGOHJHQGH.HQQWQLVVHLQGHU
*HVWDOWXQJYRQSDUWLNXOlUHQ3URGXNWHQXQGLKUHQ(LJHQVFKDIWHQ6LHNHQQHQ*UXQGODJHQXQG
7HFKQLNHQXPPDJHVFKQHLGHUWH3URGXNWHDXI%DVLVYRQ3DUWLNHOQZLH*UDQXODWHQ.DSVHOQ
6XVSHQVLRQHQXQG(PXOVLRQHQ]XHU]HXJHQXQGGHUHQ(LJHQVFKDIWHQJH]LHOWHLQ]XVWHOOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
)RUPXOLHUXQJVWHFKQLNPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVYHUIJHQGLH6WXGLHUHQGHQEHUJUXQGOHJHQGH.HQQWQLVVHLQGHU
*HVWDOWXQJYRQSDUWLNXOlUHQ3URGXNWHQXQGLKUHQ(LJHQVFKDIWHQ6LHNHQQHQ*UXQGODJHQXQG
7HFKQLNHQXPPDJHVFKQHLGHUWH3URGXNWHDXI%DVLVYRQ3DUWLNHOQZLH*UDQXODWHQ.DSVHOQ
6XVSHQVLRQHQXQG(PXOVLRQHQ]XHU]HXJHQXQGGHUHQ(LJHQVFKDIWHQJH]LHOWHLQ]XVWHOOHQ6LH
N|QQHQGLHVHV:LVVHQLQGLH3UD[LVXPVHW]HQXQGVLQGLQGHU/DJHSUDNWLVFKH9HUVXFKH]X
SURWRNROOLHUHQXQG]XLQWHUSUHWLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)6
)JHQLQGHU)HLQZHUNXQG0LNURV\VWHPWHFKQLN
4XDOLILNDWLRQV]LHOH
+\EULGH0LNURV\VWHPHVWHOOHQHLQHKRKH+HUDXVIRUGHUXQJDQGLH)JHWHFKQLNGDU,QNOHLQVWHQ
'LPHQVLRQHQPVVHQ)JHYHUELQGXQJHQYRQKRKHU4XDOLWlWUHSURGX]LHUEDUJHIHUWLJWZHUGHQ
'LH6WXGLHUHQGHQHUZHUEHQLQGHP0RGXOGLHWKHRUHWLVFKHQ*UXQGODJHQYRQ)JHWHFKQLNHQLQ
GHU0LNURV\VWHPWHFKQLN0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJH)JHYHUELQGXQJHQ
LQGHU)HLQZHUNXQG0LNURV\VWHPWHFKQLNDXV]XOHJHQXQGDXV]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)6
)JHWHFKQLNHQIUGHQ/HLFKWEDX
4XDOLILNDWLRQV]LHOH
/HLFKWEDXNRQVWUXNWLRQHQLP)DKU]HXJXQG)OXJ]HXJEDXHUIRUGHUQHLQHRSWLPDOH
0DWHULDODXVQXW]XQJ,QGHP0RGXO)JHWHFKQLNHQIUGHQ/HLFKWEDXHUZHUEHQGLH
6WXGLHUHQGHQGLHWKHRUHWLVFKHQ*UXQGODJHQXQGGDVPHWKRGLVFKH:LVVHQ]XU$XVOHJXQJXQG
$XVIKUXQJYRQ)JHYHUELQGXQJHQ1DFK$EVFKOXGHV0RGXOVVLQGVLHLQGHU/DJHGLH
HUZRUEHQHQ.HQQWQLVVHDQGLH%HODQJHYRQ/HLFKWEDXNRQVWUXNWLRQHQ]XDGDSWLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)6
)JHWHFKQLNHQIUGHQ/HLFKWEDXPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQLQGLHVHP0RGXOGLHWKHRUHWLVFKHQXQGSUDNWLVFKHQ*UXQGODJHQ]XU
$XVOHJXQJXQG$XVIKUXQJYRQ)JHYHUELQGXQJHQ1DFK$EVFKOXVVGLHVHV0RGXOV
EHKHUUVFKHQGLH6WXGLHUHQGHQHLQYHUWLHIWHV:LVVHQEHU)JHWHFKQLNHQYRQ
/HLFKWEDXNRQVWUXNWLRQHQZLHVLHLP)DKU]HXJXQG)OXJ]HXJEDX$QZHQGXQJILQGHQ'LH
6WXGLHUHQGHQVLQGLQGHU/DJHZLVVHQVFKDIWOLFKH(UNHQQWQLVVHXQG0HWKRGHQLQGHU*UXSSH
HUIROJUHLFKDQ]XZHQGHQE]ZXP]XVHW]HQVRZLH(UJHEQLVVHXQWHUHLQDQGHU]XNRPPXQL]LHUHQ
XQGLQVFKULIWOLFKHU)RUPDXI]XEHUHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,27
*DVSKDVHQ%HVFKLFKWXQJVYHUIDKUHQ*UXQGODJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGLHVHV0RGXOVEHUGLHZLFKWLJVWHQIUHLQYHUWLHIWHV
9HUVWlQGQLVYRQ&9'XQG39'3UR]HVVHQHUIRUGHUOLFKHQ*UXQGODJHQ6LHKDEHQVLFKGXUFK
GLH9RUOHVXQJHLQHQ6DW]XQLYHUVHOOJOWLJHU=XVDPPHQKlQJHGHU*DVNLQHWLNXQGGHU
HOHPHQWDUHQ7UDQVSRUWWKHRULHDQJHHLJQHWVRGDVVVLHPLWGHPHUIROJUHLFKHQ$EVFKOXVVGHV
0RGXOVEHIlKLJWVLQGGLHHUOHUQWHQ*HVHW]PlLJNHLWHQLQQHXHQ6LWXDWLRQHQULFKWLJDQ]XZHQGHQ
XQG7UDQVIHUOHLVWXQJ]XHUEULQJHQ
'LH6WXGLHUHQGHQKDEHQPDWKHPDWLVFKHXQGQDWXUZLVVHQVFKDIWOLFKH0HWKRGHQHUOHUQWXP
JDVNLQHWLVFKH)UDJHVWHOOXQJHQLQLKUHU*UXQGVWUXNWXU]XDEVWUDKLHUHQXQG]XDQDO\VLHUHQ6LH
KDEHQXPIDVVHQGHLQJHQLHXUZLVVHQVFKDIWOLFKH*UXQGNHQQWQLVVHDXIGHP*HELHWGHU*DVNLQHWLN
XQGHOHPHQWDUHQ7UDQVSRUWWKHRULHHUZRUEHQXQG0HWKRGHQ]XU0RGHOOELOGXQJYRQ
7UDQVSRUWSKlQRPHQHQNHQQHQJHOHUQW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,:)
*HWULHEHOHKUH0HFKDQLVPHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQGLH)lKLJNHLW0HFKDQLVPHQ*HWULHEH]XDQDO\VLHUHQLQGHP
0HWKRGHQ]XUJHRPHWULVFKHQNLQHPDWLVFKHQ$QDO\VHVRZLHGHU1XPHULVFKHQ*HWULHEHDQDO\VH
YHUPLWWHOWZHUGHQ1DFK$EVFKOXVVGHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH*UXQGODJHQ
GHU.LQHWRVWDWLNEHLGHUDXIWUHWHQGH.UlIWHLP*HWULHEHEHVWLPPWZHUGHQ'HVZHLWHUHQVLQGGLH
6WXGLHUHQGHQLQGHU/DJHHLQH/DJHQV\QWKHVHIUXQWHUVFKLHGOLFKH$QIRUGHUXQJHQ
GXUFK]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
*HZHUEOLFKHU5HFKWVFKXW]3UD[LVGHVJHZHUEOLFKHQ5HFKWVVFKXW]HV
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVYHUVWHKHQGLH6WXGLHUHQGHQGDV6\VWHPJHZHUEOLFKHU
6FKXW]UHFKWHXQGGLH6FKXW]EHGUIQLVVHXQGP|JOLFKNHLWHQHLQHV8QWHUQHKPHQV6LHNHQQHQ
IHUQHUGLHJHJHQVHLWLJHQ5HFKWHXQG3IOLFKWHQHLQHV$UEHLWQHKPHUVGHUHLQHSDWHQWRGHU
JHEUDXFKVPXVWHUIlKLJH(UILQGXQJJHPDFKWKDWXQGVHLQHV$UEHLWJHEHUV
$OV,QJHQLHXUHLP0DQDJHPHQWHLQHV8QWHUQHKPHQVYHUIJHQVLHEHUGLH*UXQGODJHQ
(QWVFKHLGXQJHQ]XJHZHUEOLFKHQ6FKXW]UHFKWHQDXFKVRZLH0DUNHQXQG*HVFKPDFNVPXWHU
EHWURIIHQVLQG]XIlOOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
*UXQGODJHQGHU$HURDNXVWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ*UXQGNHQQWQLVVHGHUDHURG\QDPLVFKHQ6FKDOOHQWVWHKXQJXQGGHU
6FKDOOIRUWSIODQ]XQJLQEHZHJWHQ0HGLHQ'LH6WXGLHUHQGHQNHQQHQGLH*UXQGEHJULIIHXQG
DQDO\WLVFKHQ%HVFKUHLEXQJVPHWKRGHQGHUNODVVLVFKHQ$NXVWLN'LH6WXGLHUHQGHQNHQQHQGLH
=XVDPPHQIKUXQJGHU*UXQGEHJULIIHGHU$NXVWLNXQGGHU$HURG\QDPLN]XP
LQJHQLHXUZLVVHQVFKDIWOLFKHQ4XHUVFKQLWWVWKHPD$HURDNXVWLN'LH6WXGLHUHQGHQNHQQHQGLH
*UXQGPHFKDQLVPHQGHUDHURG\QDPLVFKHQ6FKDOOHQWVWHKXQJXQGN|QQHQGLHYHUVFKLHGHQHQ
3KlQRPHQHEHLGHU6FKDOOSURSDJDWLRQHUNOlUHQ'LH6WXGLHUHQGHQN|QQHQDQZHQGXQJVEH]RJHQH
3UREOHPVWHOOXQJHQLP%HUHLFKGHU$HURDNXVWLNDXIGLHUHOHYDQWHQ*OHLFKXQJHQ]XUFNIKUHQ
XQG4XHOOPHFKDQLVPHQLGHQWLIL]LHUHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJHVLFKVHOEVWVWlQGLJLQ
GHU)DFKOLWHUDWXUGHU$HURDNXVWLN]X5HFKW]XILQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
*UXQGODJHQGHU$NXVWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGHV0RGXOVEHU.HQQWQLVVGHUEHVFKUHLEHQGHQ
'LIIHUHQWLDOJOHLFKXQJHQYHUVFKLHGHQHU6FKDOOIHOGHUXQGGHUHQYHUVFKLHGHQHU
/|VXQJVP|JOLFKNHLWHQ5DQGHIIHNWHZLH$EVRUSWLRQ5HIOH[LRQXQG%UHFKXQJVRZLH
5RKUOHLWXQJHQVLQGGHQ6WXGHQWHQEHNDQQWXQGN|QQHQDQJHZHQGHWZHUGHQ$XHUGHP
HUZHUEHQGLH6WXGHQWHQHLQHQhEHUEOLFNEHUSV\FKRDNXVWLVFKH3KlPRQHQHXQGDNXVWLVFKH
0HVVWHFKQLNHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)/
*UXQGODJHQGHU)DVHUYHUEXQGZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLH*UXQGODJHQXQG%HVRQGHUKHLWHQEHL.RQVWUXNWLRQHQPLW
)DVHUYHUEXQGZHUNVWRIIHQ6LHVLQGLQGHU/DJHGLH9RUXQG1DFKWHLOHYRQ
)DVHUYHUEXQGZHUNVWRIIHQEHLNRQNUHWHQ3UREOHPVWHOOXQJHQHLQ]XVFKlW]HQ=XVlW]OLFKN|QQHQ
GLH6WXGLHUHQGHQVHOEVWHLQIDFKH%DXWHLOHKHUVWHOOHQXQGVRGDVWKHRUHWLVFKH:LVVHQSUDNWLVFK
DQZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(717
*UXQGODJHQGHU'LJLWDOHQ6LJQDOYHUDUEHLWXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVYHUIJHQGLH6WXGLHUHQGHQEHUJUXQGOHJHQGHV:LVVHQ]XGHQ
:HUN]HXJHQGHUGLJLWDOHQ6LJQDOYHUDUEHLWXQJLP=HLWXQG)UHTXHQ]EHUHLFK
6LHHUKDOWHQGDV%DVLVZLVVHQGDVIUNRPSOH[HUH$XIJDEHQLQGHQ%HUHLFKHQ6SUDFKXQG
%LOGYHUDUEHLWXQJ$XGLRWHFKQLN0HVVWHFKQLNhEHUWUDJXQJVWHFKQLNQRWZHQGLJLVW
3UIXQJVPRGDOLWlWHQ
.ODXVXUEHU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/)
*UXQGODJHQGHU6LPXODWLRQXQG$XVOHJXQJJHUHJHOWHUK\GUDXOLVFKHU6\VWHPH
4XDOLILNDWLRQV]LHOH
'LH9RUOHVXQJLVWDOVhEHUVLFKWIU6WXGLHUHQGHJHGDFKWGLHQLFKWGHQ0DVWHUVWXGLHQJDQJ
.UDIWIDKU]HXJWHFKQLNEHOHJHQ'LH6WXGLHUHQGHQEHVLW]HQQDFKHUIROJUHLFKHP$EVFKOXVVGLHVHV
0RGXOVJUXQGOHJHQGH.HQQWQLVVHEHU.RPSRQHQWHQ6FKDOWXQJVWHFKQLNVRZLHGLHVWDWLVFKH
XQGG\QDPLVFKH$XVOHJXQJK\GUDXOLVFKHU$QWULHEVV\VWHPH)HUQHUZHUGHQ:HUN]HXJH]XU
6LPXODWLRQXQG$XVOHJXQJJHUHJHOWHUK\GUDXOLVFKHU6\VWHPHYRUJHVWHOOW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7,0$%
*UXQGODJHQ/HLVWXQJVHOHNWURQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVYHUVWHKHQGLH*UXQGODJHQYRQ$XIEDX)XQNWLRQXQG$QZHQGXQJ
GHUDNWLYHQ%DXHOHPHQWHGHU/HLVWXQJVHOHNWURQLN6LHKDEHQGLH)lKLJNHLWHUODQJW
*UXQGVFKDOWXQJHQGHU/HLVWXQJVHOHNWURQLN]XEHUHFKQHQXQG$XVOHJXQJHQVHOEVWVWlQGLJ]X
HUVWHOOHQ
3UIXQJVPRGDOLWlWHQ
.ODXVXU0LQXWHQRGPQGO3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,27
*UXQGODJHQYRQ%HQHW]XQJ+DIWXQJXQG5HLEXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGHV0DVWHUVWXGLHQJDQJV0DVFKLQHQEDX
.HQQWQLVVHEHUGLHZLFKWLJVWHQ*UHQ]IOlFKHQSKlQRPHQH2EHUIOlFKHQXQG
*UHQ]IOlFKHQVSDQQXQJHQ.DSLOODUHIIHNWH%HQHW]XQJ$GKlVLRQ5HLEXQJ6FKPLHUXQJ
HUZRUEHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJH]XDQDO\VLHUHQZHOFKH)DNWRUHQGLHHQHUJHWLVFKHQ
9HUKlOWQLVVHGHU:HFKVHOZLUNXQJYRQPHKUHUHQDQHLQDQGHUJUHQ]HQGHQ3KDVHQEHVWLPPHQ
'LH6WXGLHUHQGHQN|QQHQQDWXUZLVVHQVFKDIWOLFKH(UNHQQWQLVVHDQZHQGHQXP
*UHQ]IOlFKHQSUREOHPHLQLKUHU*UXQGVWUXNWXU]XDEVWUDKLHUHQXQG]XDQDO\VLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,27
*UXQGODJHQYRQ%HQHW]XQJ+DIWXQJXQG5HLEXQJPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGHV0DVWHUVWXGLHQJDQJV0DVFKLQHQEDX
.HQQWQLVVHEHUGLHZLFKWLJVWHQ*UHQ]IOlFKHQSKlQRPHQH2EHUIOlFKHQXQG
*UHQ]IOlFKHQVSDQQXQJHQ.DSLOODUHIIHNWH%HQHW]XQJ$GKlVLRQ5HLEXQJ6FKPLHUXQJ
HUZRUEHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJH]XDQDO\VLHUHQZHOFKH)DNWRUHQGLHHQHUJHWLVFKHQ
9HUKlOWQLVVHGHU:HFKVHOZLUNXQJYRQPHKUHUHQDQHLQDQGHUJUHQ]HQGHQ3KDVHQEHVWLPPHQ
'LH6WXGLHUHQGHQN|QQHQQDWXUZLVVHQVFKDIWOLFKH(UNHQQWQLVVHDQZHQGHQXP
*UHQ]IOlFKHQSUREOHPHLQLKUHU*UXQGVWUXNWXU]XDEVWUDKLHUHQXQG]XDQDO\VLHUHQ
,P/DERUWHLOGHV0RGXOVKDWGHUGLH6WXGLHUHQGHGLH)lKLJNHLWHUODQJWGLHLQGHU9RUOHVXQJ
HUZRUEHQHQXQGLQGHUhEXQJYHUWLHIWHQ.HQQWQLVVHSUDNWLVFKDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
(7,0$%
*UXQG]JHGHU(OHNWULVFKHQ0DVFKLQHQXQG$QWULHEHIU0DVFKLQHQEDXHU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGQDFK$EVFKOXVVGHV0RGXOVLQGHU/DJHGLH:LUNXQJVZHLVH
JUXQGVlW]OLFKHUHOHNWULVFKHUURWLHUHQGHUXQGOLQHDUHU0DVFKLQHQ]XYHUVWHKHQ(VN|QQHQ
$XVVDJHQXQG%HUHFKQXQJHQ]XP%HWULHEVYHUKDOWHQHUVWHOOWZHUGHQ
3UIXQJVPRGDOLWlWHQ
.ODXVXUPLQRGPQGO3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
,QGXVWULHOOHV6RIWZDUH(QWZLFNOXQJVPDQDJHPHQW
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGHU:LUWVFKDIWV,QIRUPDWLN0DWKHPDWLN
:LUWVFKDIWV,QJHQLHXUXQG1DWXUZLVVHQVFKDIWHQGHQhEHUEOLFNEHUSURIHVVLRQHOOHV
LQGXVWULHOOHV0DQDJHPHQWYRQ(QWZLFNOXQJVYRUKDEHQDP%HLVSLHOYRQ6RIWZDUH
(QWZLFNOXQJHQ9HUPLWWHOWZHUGHQGLHJUXQGOHJHQGHQ.HQQWQLVVHGHV3URMHNW$QIRUGHUXQJV
4XDOLWlWVXQG.RQILJXUDWLRQV0DQDJHPHQWVVRZLHGHVRUJDQLVDWRULVFKHQ=XVDPPHQVSLHOV
JURHULQGXVWULHOOHU6WUXNWXUHQ(UOHUQWZHUGHQGLHZLFKWLJVWHQ9RUJHKHQV4XDOLWlWVXQG
5HLIHJUDGPRGHOOH$XIEDXHQGDXIGHQKDQGZHUNOLFKHQ*UXQGODJHQZLUGGLH$QZHQGXQJLP
LQGXVWULHOOHQ$OOWDJDQKDQGDQVFKDXOLFKHU%HLVSLHOHGHPRQVWULHUW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,:)
,QGXVWULHURERWHU
4XDOLILNDWLRQV]LHOH
'HU6WXGLHUHQGHNDQQGHQ8QWHUVFKLHG]ZLVFKHQVHULHOOHQXQGSDUDOOHOHQ6WUXNWXUHQHUOlXWHUQ
VRZLHGHQ5RERWHULQ+DXSWXQG1HEHQDFKVHQXQWHUWHLOHQ.HQQWQLVVHEHU$UEHLWVUlXPH
$QZHQGXQJVNULWHULHQXQG%DXIRUPHQZHUGHQYHUPLWWHOW'HV:HLWHUHQVLQGGLH6WXGLHUHQGHQLQ
GHU/DJHNLQHPDWLVFKHXQGG\QDPLVFKH0RGHOOHYRQYHUVFKLHGHQHQ5RERWHUQDXI]X]HLJHQXQG
]XEHUHFKQHQ%HQ|WLJWH.RPSRQHQWHQIUGHQ5RERWHUZLH]%$QWULHEH6HQVRUHQXQG
0HVVV\VWHPHN|QQHQYRQGHQ6WXGLHUHQGHQXQWHUVFKLHGHQZHUGHQ'LHIUGLH6WHXHUXQJ
EHQ|WLJWHQ5HJHOXQJVDQVlW]HXQGJHUlWHWHFKQLVFKHQ$XIEDXWHQVRZLHWH[WXHOOHXQGJUDSKLVFK
LQWHUDNWLYH3URJUDPPLHUIRUPHQZHUGHQHUOHUQW
'LH6WXGLHUHQGHQHUKDOWHQPLW+LOIHGLHVHU9RUOHVXQJHLQHQ(LQVWLHJLQGDVLQWHUGLV]LSOLQlUHXQG
XPIDQJUHLFKHWHFKQLVFKH3URGXNW,QGXVWULHURERWHUGDVHLQZHVHQWOLFKHV7HLOV\VWHPHLQHV
NRPSOH[HQ)HUWLJXQJVXPIHOGVLVW6WXGLHUHQGHZHUGHQGLHEHQ|WLJWHQ*UXQGNHQQWQLVVH]XP
(LQVDW]XQG$QZHQGXQJYRQ,QGXVWULHURERWHUQYHUPLWWHOW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
,QGXVWULHURERWHUPLW/DERU
4XDOLILNDWLRQV]LHOH
'HU6WXGLHUHQGHNDQQGHQ8QWHUVFKLHG]ZLVFKHQVHULHOOHQXQGSDUDOOHOHQ6WUXNWXUHQHUOlXWHUQ
VRZLHGHQ5RERWHULQ+DXSWXQG1HEHQDFKVHQXQWHUWHLOHQ.HQQWQLVVHEHU$UEHLWVUlXPH
$QZHQGXQJVNULWHULHQXQG%DXIRUPHQZHUGHQYHUPLWWHOW'HV:HLWHUHQVLQGGLH6WXGLHUHQGHQLQ
GHU/DJHNLQHPDWLVFKHXQGG\QDPLVFKH0RGHOOHYRQYHUVFKLHGHQHQ5RERWHUQDXI]X]HLJHQXQG
]XEHUHFKQHQ%HQ|WLJWH.RPSRQHQWHQIUGHQ5RERWHUZLH]%$QWULHEH6HQVRUHQXQG
0HVVV\VWHPHN|QQHQYRQGHQ6WXGLHUHQGHQXQWHUVFKLHGHQZHUGHQ'LHIUGLH6WHXHUXQJ
EHQ|WLJWHQ5HJHOXQJVDQVlW]HXQGJHUlWHWHFKQLVFKHQ$XIEDXWHQVRZLHWH[WXHOOHXQGJUDSKLVFK
LQWHUDNWLYH3URJUDPPLHUIRUPHQZHUGHQHUOHUQW
'LH6WXGLHUHQGHQHUKDOWHQPLW+LOIHGLHVHU9RUOHVXQJHLQHQ(LQVWLHJLQGDVLQWHUGLV]LSOLQlUHXQG
XPIDQJUHLFKHWHFKQLVFKH3URGXNW,QGXVWULHURERWHUGDVHLQZHVHQWOLFKHV7HLOV\VWHPHLQHV
NRPSOH[HQ)HUWLJXQJVXPIHOGVLVW6WXGLHUHQGHZHUGHQGLHEHQ|WLJWHQ*UXQGNHQQWQLVVH]XP
(LQVDW]XQG$QZHQGXQJYRQ,QGXVWULHURERWHUQYHUPLWWHOW
'HV:HLWHUHQZHUGHQGLHDXVGHU9RUOHVXQJJHZRQQHQHQ(UNHQQWQLVVHPLW+LOIHHLQHV/DERUV
YHUWLHIW$QKDQGGHV/DERUVHUOHUQHQGLH6WXGLHUHQGHQGDV7UDQVIHULHUHQGHU
WKHRUHWLVFKHQ*UXQGODJHQLQGLH3UD[LVXP]XVHW]HQ=XGHPZHUGHQGLHVR]LDOHQ.RPSHWHQ]HQ
GHU6WXGLHUHQGHQGXUFK*UXSSHQDUEHLWZHLWHUJHVWlUNWXQGDXVJHEDXW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
,QQRYDWLRQVPDQDJHPHQW
4XDOLILNDWLRQV]LHOH
3UREOHPDWLNGHV,QQRYDWLRQVPDQDJHPHQWVLQVHLQHUJHVDPWHQ7UDJZHLWHNHQQHQ
%HJULIIGHU,QQRYDWLRQLPYROOHQ8PIDQJYHUVWHKHQ
%HVRQGHUKHLWGHV,QQRYDWLRQVPDQDJHPHQWVXQGVHLQHUVSH]LHOOHQ0HWKRGHQNHQQHQXQG
KDQGKDEHQN|QQHQ
(UVWHOOXQJHLQHV*HVFKlIWVSODQHV)DOOEHLVSLHO
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQRGHUJJIPQGO3UIXQJ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,&79
,QWURGXFWLRQWR&RPSXWHU$LGHG3URFHVV(QJLQHHULQJ
4XDOLILNDWLRQV]LHOH
6WXGHQWVNQRZZKLFKSK\VLFDOSURSHUW\DQGSKDVHHTXLOLEULXPLQIRUPDWLRQLVQHHGHGIRU
PRGHOOLQJDQGVLPXODWLRQRIIOXLGVHSDUDWLRQSURFHVVHVHVSHFLDOO\YDSRUOLTXLGEDVHG
VHSDUDWLRQV7KH\DUHDEOHWRFUHDWHDSK\VLFDOSURSHUW\GDWDILOH)RUDJLYHQSURFHVVIORZVKHHW
RUVHSDUDWLRQSUREOHPWKH\DUHDEOHWRVHWXSDQDSSURSULDWHUHIOHFWLRQLQDIORZVKHHWVLPXODWLRQ
EDVHGRQWKHHTXLOLEULXPVWDJHPRGHO)RUVHOHFWHGHTXLSPHQWW\SHVVXFKDVKHDWH[FKDQJHUV
DQGGLVWLOODWLRQFROXPQVWKH\DUHDEOHWRGRDFRVWRSWLPXPVHOHFWLRQDQGVL]LQJ2YHUDOOWKH\
NQRZWKHW\SLFDOZRUNIORZIRUIOXLGSURFHVVGHVLJQLQWKHIUDPHZRUNRI&RPSXWHU$LGHG
3URFHVV(QJLQHHULQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
.RQWLQXXPVPHFKDQLN	0DWHULDOWKHRULH
4XDOLILNDWLRQV]LHOH
.HQQWQLVEHUGLH%LODQ]JOHLFKXQJHQGHU7KHUPRPHFKDQLN9HUVWlQGQLVGHU0RGHOOLHUXQJ
XQWHUVFKLHGOLFKHU0DWHULDOYHUKDOWHQVZHLVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
.RQWLQXXPVPHFKDQLN	0DWHULDOWKHRULHPLW/DERU
4XDOLILNDWLRQV]LHOH
.HQQWQLVEHUGLH%LODQ]JOHLFKXQJHQGHU7KHUPRPHFKDQLN9HUVWlQGQLVGHU0RGHOOLHUXQJ
XQWHUVFKLHGOLFKHU0DWHULDOYHUKDOWHQVZHLVHQ+DQGKDEXQJW\SLVFKHU0DWHULDOWHVWV]%
XQLD[LDOHU=XJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
/DERUPRGXO0DVWHU.UDIWIDKU]HXJWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUODQJHQSUDNWLVFKH)lKLJNHLWHQKLQVLFKWOLFK
3UDNWLVFKH8PVHW]XQJGHULQGHQ9RUOHVXQJHQEHUNUDIWIDKU]HXJWHFKQLVFKH)UDJHVWHOOXQJHQ
WKHRUHWLVFKHUOHUQWHQ.HQQWQLVVH
$QDO\VHXQG$XVZHUWXQJYRQ/DERUYHUVXFKHQPLWWHOV,73URJUDPPHQ
'XUFKIKUXQJYRQ3ODXELOLWlWVNRQWUROOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJPLQLQGHUDXVJHZlKOWHQ9RUOHVXQJ
*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWQRWH
EVFKULIWOLFKH$XVDUEHLWXQJ]XP/DERU*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWQRWH
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,))
/XIWXQG5DXPIDKUWPHGL]LQ
4XDOLILNDWLRQV]LHOH
'LH6WXGHQWHQKDEHQLQGHU9RUOHVXQJGDV:LVVHQXPGLHIUOXIWXQGUDXPIDKUWWHFKQLVFKH
$QZHQGXQJHQZLFKWLJHQSK\VLNDOLVFKHQ5HL]HDXIGHQ0HQVFKHQDP$UEHLWVSODW]
)OXJ]HXJFRFNSLW$QWKURSRWHFKQLNHUZRUEHQ'LHHQWVSUHFKHQGHQSK\VLRORJLVFKHQ9RUJlQJH
XPGLHVH]XYHUDUEHLWHQVLQGLKQHQHEHQIDOOVEHNDQQW:HLWHUKLQKDEHQGLH6WXGHQWHQ.HQQWQLV
YRQ6LWXDWLRQHQGLHIU/XIWIDKUWSHUVRQDODXVPHGL]LQLVFKHU6LFKWNULWLVFK]XEHZHUWHQVLQG
+LHUGXUFKZLUGGDV:LVVHQXP/LPLWDWLRQHQLQGHU/XIWIDKUWGDVVRQVWHKHUWHFKQLVFKHU1DWXU
LVW]XVlW]OLFKXPGHQ)DNWRU0HQVFKHUJlQ]W
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJVFKULIWOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
0DWKHPDWLVFKH0HWKRGHQLP,QJHQLHXUZHVHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQPDWKHPDWLVFKH0HWKRGHQHUOHUQWGLH]XU$QDO\VHXQG%HHLQIOXVVXQJ
HWZD5HJHOXQJYHUVFKLHGHQDUWLJHUWHFKQLVFKHU6\VWHPHQYRQ%HGHXWXQJVLQG(LQEHVRQGHUHU
6FKZHUSXQNWOLHJWGDEHLDXIG\QDPLVFKHQ6\VWHPHQPLWHOHNWULVFKHQXQGRGHUPHFKDQLVFKHQ
.RPSRQHQWHQ
6LHVLQGQDFK$EVFKOXVVGHU/HKUYHUDQVWDOWXQJLQGHU/DJHGDV9HUKDOWHQNRPSOH[HUDXFK
QLFKWOLQHDUHU6\VWHPHPDWKHPDWLVFK]XHUIDVVHQXQG]XEHXUWHLOHQVRZLHLQVEHVRQGHUH
$XVVDJHQEHUGHUHQ/|VXQJVYHUKDOWHQXQGGLH6WDELOLWlWYRQ/|VXQJHQ]XPDFKHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
0DWUL]HQXQG7HQVRUUHFKQXQJ
4XDOLILNDWLRQV]LHOH
*UXQGOHJHQGHV9HUVWlQGQLVGHUIUGLH.RQWLQXXPVPHFKDQLNXQGQXPHULVFKH0HWKRGHQ]%
)LQLWH(OHPHQWH0HWKRGHEHQ|WLJWHQ'DUVWHOOXQJVIRUPHQYRQ9HNWRUHQ0DWUL]HQXQG
7HQVRUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
0HFKDQLVFKH6SHNWURVNRSLHXQG0DWHULDOGlPSIXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLH=XVDPPHQKlQJH]ZLVFKHQPHFKDQLVFKHQ'lPSIXQJVHIIHNWHQXQG
LQQHUHQ9RUJlQJHQLP)HVWN|USHU6LHVLQGLQGHU/DJH'lPSIXQJVVSHNWUHQDOVDQDO\WLVFKHV
:HUN]HXJ]XYHUZHQGHQXQGGDV'lPSIXQJVYHUKDOWHQYRQ:HUNVWRIIHQJH]LHOW]XEHHLQIOXVVHQ
6LHKDEHQGLH)lKLJNHLWHUZRUEHQGLHVHV:LVVHQYHUWLHIHQGEHLVSLHOVZHLVHLQHLQHU
0DVWHUDUEHLWDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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

0RG1U 0RGXO
0%07
0LFURIOXLGLF6\VWHPV
4XDOLILNDWLRQV]LHOH
7KHVWXGHQWVZKRILQLVKHGWKLVFRXUVHDFTXLUHNQRZOHGJHRQWKHSULQFLSOHVRIZRUNLQJRIPDLQ
PLFURIOXLGLFGHYLFHVHJPLFURYDOYHVPLFURSXPSVDQGPLFURPL[HUVDQGNQRZKRZWRGHILQH
WKHLUPDLQGHVLJQSDUDPHWHUV7KH\LPSOHPHQWWKHPLFURIOXLGLFVWKHRUHWLFDOIXQGDPHQWDOVLQ
PRGHOOLQJVXFFHVVIXOGHYLFHVDFFRUGLQJWRWKHDSSOLFDWLRQDQGGLVWLQJXLVKEHWZHHQWKHGLIIHUHQW
DFWXDWLRQPHWKRGVXVHGLQIDEULFDWLQJWKHVHGHYLFHV
3UIXQJVPRGDOLWlWHQ
ILQDOH[DPLQDWLRQZULWWHQH[DPPLQXWHVRU
RUDOH[DPPLQXWHV
/3

6HPHVWHU

0RG1U 0RGXO
0%,3520

0HVVV\VWHPHIUQLFKWHOHNWULVFKH*U|HQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHKHUUVFKHQGLH%HVFKUHLEXQJKHWHURJHQHU6\VWHPHPLW+LOIHYRQ
(QHUJLHIOXVVGLDJUDPPHQXQG%RQGJUDSKHQ6LHVLQGLQGHU/DJHDXVGLHVHQJUDSKLVFKHQ
0RGHOOHQGLHPDWKHPDWLVFKH%HVFKUHLEXQJGHU6\VWHPG\QDPLNDE]XOHLWHQ,QVEHVRQGHUHVLQG
VLHPLWGHQGXUFK(QHUJLHDXVWDXVFKEHLGHU.RSSOXQJYRQ6\VWHPHQYHUXUVDFKWHQ
:HFKVHOZLUNXQJHQYHUWUDXW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
0HWKRGHQGHU)HUWLJXQJVDXWRPDWLVLHUXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHJUXQGOHJHQGH3UREOHPVWHOOXQJHQLQGHU
)HUWLJXQJVDXWRPDWLVLHUXQJVSH]LHOOLQGHU6WHXHUXQJVXQG5HJHOXQJVWHFKQLN]XEHDUEHLWHQ6LH
N|QQHQ5HJHONUHLVHXQGGHUHQ$QZHQGXQJDXI)HUWLJXQJVDXWRPDWHQPLWWHOVPDWKHPDWLVFKHU
0HWKRGHQEHVFKUHLEHQ=XGHPKDEHQGLH6WXGLHUHQGHQYHUWLHIWH.HQQWQLVVHLP7HFKQRORJLHIHOG
GHU%HZHJXQJVHU]HXJXQJHUZRUEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
0HWKRGHQGHU)HUWLJXQJVDXWRPDWLVLHUXQJPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHJUXQGOHJHQGH3UREOHPVWHOOXQJHQLQGHU
)HUWLJXQJVDXWRPDWLVLHUXQJVSH]LHOOLQGHU6WHXHUXQJVXQG5HJHOXQJVWHFKQLN]XEHDUEHLWHQ6LH
N|QQHQ5HJHONUHLVHXQGGHUHQ$QZHQGXQJDXI)HUWLJXQJVDXWRPDWHQPLWWHOVPDWKHPDWLVFKHU
0HWKRGHQEHVFKUHLEHQ=XGHPKDEHQGLH6WXGLHUHQGHQYHUWLHIWH.HQQWQLVVHLP7HFKQRORJLHIHOG
GHU%HZHJXQJVHU]HXJXQJHUZRUEHQ'LHHUZRUEHQHQ.HQQWQLVVHZHUGHQLP5DKPHQGHV
/DERUVDQKDQGYRQ5HFKQHUEXQJHQXQGSUDNWLVFKHQ9HUVXFKHQYHUWLHIW'LH6WXGHQWHQVLQGLQ
GHU/DJHGLHEHL0RWLRQ&RQWURO$QZHQGXQJHQDXIWUHWHQGHQ)UDJHVWHOOXQJHQGXUFK
PHWKRGLVFKH9RUJHKHQVZHLVHLQNRQNUHWH/|VXQJHQLQGXVWULHOOHU3UD[LV]XWUDQVIHULHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,&79
0LNURYHUIDKUHQVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGHQWHQVLQGPLWGHQ*UXQGODJHQYRQ:lUPH6WRIIXQG,PSXOVEHUWUDJXQJEHLGHUHLQ
XQGPHKUSKDVLJHQ6WU|PXQJLQ0LNURNDQlOHQYHUWUDXW'LHGXUFKGLH0LQLDWXULVLHUXQJ
DXIWUHWHQGHQ6NDOHQHIIHNWHN|QQHQVLHYRUWHLOKDIWQXW]HQ7\SLVFKH0LNUREDXWDLOH0LVFKHU
:lUPHEHUWUDJHU5HDNWRUHQVLQGLKQHQEHNDQQWXQGVLHN|QQHQGLHVHIUHLQHQJHJHEHQHQ
3UR]HVVJHHLJQHW]XHLQHUPLNURYHUIDKUHQVWHFKQLVFKHQ$QODJHNRPELQLHUHQ
'LH6WXGLHUHQGHQKDEHQGXUFKGDV/DERU0LNURYHUIDKUHQVWHFKQLNHLQJHKHQGH.HQQWQLVVH]X
GHQ8QWHUVFKHLGHQGHU0LNUR]XU0DNURYHUIDKUHQVWHFKQLNHUZRUEHQ
'HVZHLWHUHQNHQQHQGLH6WXGLHUHQGHQGLH9HUIDKUHQ]XU%LODQ]LHUXQJYRQ:lUPHEHUWUDJHUQ
GLH)XQNWLRQVZHLVHGHU
=ZDQJVXPODXIHQWVSDQQXQJVYHUGDPSIXQJHQVRZLHGLH1DQRSDUWLNHOIlOOXQJ
:HLWHUKLQVLQGGLH6WXGLHUHQGHQEHIlKLJHUIROJUHLFKLQHLQHU*UXSSH]XDUEHLWHQXQGHIIL]LHQW
PLWYHUVFKLHGHQHQ=LHOJUXSSHQ]XNRPPXQL]LHUHQ'XUFKGLH$UEHLWPLWDQGHUHQ3HUVRQHQ
*UXSSHQPLWJOLHGHU%HWUHXHUVLQGGLH6WXGLHUHQGHQVR]LDOLVLHUXQJVIlKLJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/)
gOK\GUDXOLN%0RGHOOLHUXQJJHUHJHOWHU6\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGHQWHQEHVLW]HQQDFKHUIROJUHLFKHP$EVFKOXVVGLHVHV0RGXOVGLHQRWZHQGLJHQ
.HQQWQLVVHXPVRZRKOK\GUDXOLVFKH.RPSRQHQWHQDOVDXFKW\SLVFKH+\GUDXOLNV\VWHPHDOV
OLQHDUHVG\QDPLVFKHVPDWKHPDWLVFKHV0RGHOO]XEHVFKUHLEHQ)HUQHUZHUGHQGLH0HWKRGHQ]XU
6LPXODWLRQXQG$XVOHJXQJJHUHJHOWHUK\GUDXOLVFKHU6\VWHPHYHUWLHIW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)7
0RGHOOLHUXQJWKHUPLVFKHU6\VWHPHLQ0RGHOLFD
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH*UXQGODJHQYRQ0RGHOLFDXQG
N|QQHQVRZRKOHLJHQH%LEOLRWKHNHQHQWZLFNHOQDOVDXFKPLWH[LVWLHUHQGHQ%LEOLRWKHNHQ
DUEHLWHQ'LH6WXGLHUHQGHQHUOHUQHQGLH*UXQGODJHQGHUREMHNWRULHQWLHUWHQ3URJUDPPLHUXQJXQG
HUZHUEHQ.HQQWQLVVHEHUGHQQXPHULVFKHQ/|VXQJVSUR]HVVYRQK\EULGHQ$OJHEUR'LIIHUHQ]LDO
*OHLFKXQJVV\VWHPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
0RGHUQH0LNURVNRSHQWZLFNOXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQ*UXQGNHQQWLVVHLQ0LNURVNRSHQWZLFNOXQJHQMHQVHLWVGHUNODVVLVFKHQ
/LFKWPLNURVNRSLHHUZRUEHQ
6LHVLQGLQGHU/DJHGLH0|JOLFKNHLWHQXQG*UHQ]HQGHUYHUVFKLHGHQHQ0LNURVNRSLHDUWHQ]X
EHXUWHLOHQXQGIUHQWVSUHFKHQGH)UDJHVWHOOXQJHQGLHMHZHLOVDQJHPHVVHQH0HWKRGH
DXV]XZlKOHQ
'LH6WXGLHUHQGHQZLVVHQDQ+DQGGHV%HLVSLHOVGHU5DVWHUHOHNWURQHQPLNURVNRSLHZLHPRGHUQH
0LNURVNRSLHUYHUIDKUHQLQGHU3UD[LVHLQJHVHW]WZHUGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)7
0ROHNXODUH6LPXODWLRQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQJUXQGOHJHQGH.HQQWQLVVHEHUGLH
SK\VLNDOLVFKHQ.RQ]HSWHGHUPROHNXODUHQ6LPXODWLRQXQGGHUGDUDXVHQWZLFNHOWHQ
6LPXODWLRQVWHFKQLNHQ0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJHVSH]LHOOH$OJRULWKPHQ
]XU6LPXODWLRQYRQ3KDVHQJOHLFKJHZLFKWHQDXI]XVWHOOHQ6WRIIHLJHQVFKDIWHQ]XEHVWLPPHQ
VRZLH$UWHQGHULQWUDXQGLQWHUPROHNXODUHQ:HFKVHOZLUNXQJHQ]XEHVFKUHLEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(717
0XVWHUHUNHQQXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQJUXQGOHJHQGH.HQQWQLVVHEHU0HWKRGHQ
XQG$OJRULWKPHQ]XU.ODVVLILNDWLRQYRQ0XVWHUQXQGVLQGEHIlKLJWLQHLJHQHQhEXQJHQPLW
+LOIHYRQ0$7/$%3URJUDPPLHUDXIJDEHQGDV*UXQGYHUVWlQGQLVYHUWLHIWDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
0QGOLFKH3UIXQJ0LQXWHQRGHU.ODXVXUEHU0LQXWHQQDFK7HLOQHKPHU]DKO
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
1LFKWOLQHDUH)(7KHRULHXQG$QZHQGXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVNHQQHQGLH6WXGLHUHQGHQW\SLVFKHQXPHULVFKH7HFKQLNHQDXIGHP
*HELHWGHUQLFKWOLQHDUHQ)LQLWH(OHPHQWH0HWKRGHQ6LHVLQGPLWXQWHUVFKLHGOLFKHQ
QXPHULVFKHQ0HWKRGHQ]XU8PVHW]XQJGHUQLFKWOLQHDUHQ)LQLWH(OHPHQWH0HWKRGHYHUWUDXW6LH
VLQGLQGHU/DJHXQWHUVFKLHGOLFKH)(3URJUDPPHHLJHQVWlQGLJ]XYHUZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7+7((
1XPHULVFKH%HUHFKQXQJVYHUIDKUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGQDFK$EVFKOXVVGHV0RGXOVLQGHU/DJHSK\VLNDOLVFKWHFKQLVFKH
3UREOHPHQXPHULVFK]XO|VHQ'LHHUOHUQWHQ9HUIDKUHQILQGHQLQDOOHUJlQJLJHU
6LPXODWLRQVVRIWZDUH$QZHQGXQJ
3UIXQJVPRGDOLWlWHQ
.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
1XPHULVFKH0DWKHPDWLNIU%LRLQJHQLHXUHLQQHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQYHUWLHIWH.HQQWQLVVH
EHUVROFKHQXPHULVFKH0HWKRGHQGLH]XU/|VXQJW\SLVFKHULQJHQLHXUZLVVHQVFKDIWOLFKHU
3UREOHPHQ|WLJVLQG,QVEHVRQGHUHHUOHUQHQGLH6WXGLHUHQGHQGLH*UXQGODJHQYRQ
6LPXODWLRQVPHWKRGHQIUYHUWHLOWHVRZLHIRUWJHVFKULWWHQHQ6LPXODWLRQXQG
2SWLPLHUXQJVPHWKRGHQIUNRQ]HQWULHUWH6\VWHPH:HLWHUKLQVLQGGLH6WXGLHUHQGHQDFK%HVXFK
GHU9HUDQVWDOWXQJLPVWDQGHGLHJHQDQQWHQ)UDJHVWHOOXQJHQPLWHWDEOLHUWHU6RIWZDUH]X
PRGHOOLHUHQXQG]XO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,60
1XPHULVFKH0HWKRGHQLQGHU$HURG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQHLQWLHIHUJHKHQGHV9HUVWlQGQLVIUGLHXQWHUVFKLHGOLFKHQ0RGHOOH
XQG)RUPXOLHUXQJHQGHUVWDWLRQlUHQXQGLQVWDWLRQlUHQ*UXQGJOHLFKXQJHQGHU
6WU|PXQJVPHFKDQLNXQGGHUGDUDXVDEOHLWEDUHQ$QIRUGHUXQJHQDQJHHLJQHWH
'LVNUHWLVLHUXQJVYHUIDKUHQ6LHNHQQHQZLFKWLJH$VSHNWHGHUQXPHULVFKHQ/|VXQJVPHWKRGHQ
ZLVVHQGHUHQJUXQGVlW]OLFKHQ6WlUNHQXQG6FKZlFKHQHLQ]XVFKlW]HQXQGHUZHUEHQ
.ULWLNIlKLJNHLWLQGHUHQ$QZHQGXQJIULQJHQLHXUWHFKQLVFKH3UREOHPH
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ]X/HKUYHUDQVWDOWXQJ(LQIKUXQJLQGLH
QXPHULVFKHQ0HWKRGHQLQGHU$HURG\QDPLN)XQGDPHQWDOVRI1XPHULFDO0HWKRGVLQ
$HURG\QDPLFV*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ]X/HKUYHUDQVWDOWXQJ$QDO\VLVGHU
QXPHULVFKHQ0HWKRGHQLQGHU$HURG\QDPLN1XPHULFDO$QDO\VLVLQ$HURG\QDPLFV
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
1XNOHDUH(QHUJLHWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQIXQGLHUWH.HQQWQLVVHEHUQXNOHDUH(QHUJLHZDQGOXQJVDQODJHQ6LHVLQG
LQGLH/DJH.HUQUHDNWRUHQ]XHQWZHUIHQXQG]XEHUHFKQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
1XPHULVFKH0HWKRGHQGHU3DUWLNHOWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQQDFK%HOHJXQJGLHVHV0RGXOVGLHXQWHUVFKLHGOLFKHQ0|JOLFKNHLWHQ
GDV9HUKDOWHQYRQ3DUWLNHOQLQXQWHUVFKLHGOLFKHQ0HGLHQVRZLHDXVJHZlKOWH9HUIDKUHQGHU
3DUWLNHOWHFKQLN]XVLPXOLHUHQ=XGHPHUOHUQHQ6LHWKHRUHWLVFKXQGSUDNWLVFKGHQ(LQVDW]GHU
'LVNUHWHQ(OHPHQWH0HWKRGHVRZLHGHU3RSXODWLRQ%DODQFH0HWKRGH]XU%HUHFKQXQJYRQ
3UR]HVVHQGHU3DUWLNHOWHFKQLN,QVEHVRQGHUHHUKDOWHQ6LHGLH)lKLJNHLWDXIGHQEHLGHQ
0HWKRGHQEDVLHUHQGH6RIWZDUHZHUN]HXJH]XQXW]HQXQGDXISUDNWLVFKH)UDJHVWHOOXQJHQ
DQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJPLQ
6WXGLHQOHLVWXQJ3UDNWLNXPVEHULFKW]XGHQ6LPXODWLRQHQDXVGHP3UDNWLNXP
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
1XPHULVFKH6LPXODWLRQ&)'
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQKDEHQIXQGLHUWH.HQQWQLVVHEHUGLHPDWKHPDWLVFKHQ*UXQGODJHQGHU
'LVNUHWLVLHUXQJXQGGHUQXPHULVFKH/|VXQJGHV6\VWHPVGHU%LODQ]JOHLFKXQJHQYRQ
UHDJLHUHQGHPQ6WU|PXQJHQXQGN|QQHQGLH6LPXODWLRQVHUJHEQLVVHEHXUWHLOHQXQG]X
EHUSUIHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJHGLHQRWZHQGLJHQ'DWHQIU
6WU|PXQJVEHUHFKQXQJHQYRU]XEHUHLWHQ&)'6LPXODWLRQHQGXUFK]XIKUHQXQGGLHHU]LHOWHQ
(UJHEQLVVH]XEHXUWHLOHQ6LHKDEHQIXQGLHUWH.HQQWQLVVHNRPSOH[H&)'6LPXDOWLRQHQXQWHU
(LQEH]LHKXQJDQGHUHU'LV]LSOLQHQYRU]XEHUHLWHQXQGGXUFK]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)7
2EMHNWRULHQWLHUWH6LPXODWLRQVPHWKRGHQLQGHU7KHUPRXQG)OXLGG\QDPLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQJUXQGOHJHQGH.HQQWQLVVHEHUGLH
REMHNWRULHQWLHUWH&RPSXWHUVSUDFKH&HUZRUEHQXQGHLQ9HUVWlQGQLVIUGLHVWDWLRQlUHXQG
LQVWDWLRQlUH)RUPXOLHUXQJPDWKHPDWLVFKHU*OHLFKXQJXQGGHUHQ,PSOHPHQWLHUXQJDXIJHEDXW
6LHEHVLW]HQGLH)lKLJNHLWHLQ7KHUPRRGHU)OXLGV\VWHPLQHLQHUREMHNWRULHQWLHUWH
&RPSXWHUVSUDFKH]XPRGHOOLHUHQXQG]XLPSOHPHQWLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7,+)
2SWLVFKH1DFKULFKWHQWHFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVYHUVWHKHQGLH6WXGLHUHQGHQGLH)XQNWLRQVZHLVHXQGNHQQHQGLH
/HLVWXQJVPHUNPDOHXQWHUVFKLHGOLFKHU.RPSRQHQWHQRSWLVFKHUhEHUWUDJXQJVVWUHFNHQ6LH
N|QQHQIDVHURSWLVFKHhEHUWUDJXQJVVWUHFNHQHQWZHUIHQXQGGLPHQVLRQLHUHQ
3UIXQJVPRGDOLWlWHQ
.ODXVXUEHU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
3ODVWL]LWlWVWKHRULHXQG%UXFKPHFKDQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVNHQQHQGLH6WXGLHUHQGHQW\SLVFKH%HUHFKQXQJVIRUPHQVRZLH
6LPXODWLRQVWHFKQLNHQDXIGHP*HELHWGHU3ODVWL]LWlWVWKHRULHXQG%UXFKPHFKDQLN6LHVLQGPLW
XQWHUVFKLHGOLFKHQ0RGHOOLHUXQJVDUWHQYHUWUDXW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
3RO\PHUH([SHULPHQWXQG6LPXODWLRQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVNHQQHQGLH6WXGLHUHQGHQW\SLVFKHXQGHUZHLWHUWH
6LPXODWLRQVWHFKQLNHQLQGHU3RO\PHUPHFKDQLN6LHVLQGPLWYHUVFKLHGHQHQ0RGHOOLHUXQJVDUWHQ
LQGHU3RO\PHUPHFKDQLNYHUWUDXW6LHEHVLW]HQ.HQQWQLVVHEHUGLHJUXQGVlW]OLFKHQ
3UREOHPVWHOOXQJHQDXVJHZlKOWHU*HELHWHGHUQXPHULVFKHQ3RO\PHUPHFKDQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
3RO\PHUH([SHULPHQWXQG6LPXODWLRQPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVNHQQHQGLH6WXGLHUHQGHQW\SLVFKHXQGHUZHLWHUWH
6LPXODWLRQVWHFKQLNHQLQGHU3RO\PHUPHFKDQLN6LHVLQGPLWYHUVFKLHGHQHQ0RGHOOLHUXQJVDUWHQ
LQGHU3RO\PHUPHFKDQLNYHUWUDXWXQGEHVLW]HQ.HQQWQLVVHEHUGLHJUXQGVlW]OLFKHQ
3UREOHPVWHOOXQJHQDXVJHZlKOWHU*HELHWHGHUQXPHULVFKHQXQGH[SHULPHQWHOOHQ
3RO\PHUPHFKDQLN1HEHQGHQQXPHULVFKHQ0HWKRGHQVLQGGLH6WXGLHUHQGHQPLWJUXQGOHJHQGHQ
H[SHULPHQWHOOHQ7HFKQLNHQYHUWUDXWXQGN|QQHQGLHVHHLQVHW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)8
3URGXNWLRQVPDQDJHPHQW
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVKDEHQGLH6WXGLHUHQGHQHLQYHUWLHIWHV9HUVWlQGQLVEHUGLH
$XIJDEHQHLQHV3URGXNWLRQVPDQDJHUVXQGN|QQHQGLHVHHLJHQVWlQGLJEHDUEHLWHQ+LHU]X]lKOHQ
VRZRKOVWUDWHJLVFKHXQGRSHUDWLYH$XIJDEHQGHV3URGXNWLRQVPDQDJHPHQWVDOVDXFK
EHUJUHLIHQGH$VSHNWHZLH+XPDQ5HVVRXUFH0DQDJHPHQW7RWDO4XDOLW\0DQDJHPHQW
8PZHOWPDQDJHPHQWXQG*DQ]KHLWOLFKH3URGXNWLRQVV\VWHPH'LH6WXGLHUHQGHQEHKHUUVFKHQGLH
JHQHUHOOHQ=XVDPPHQKlQJHGHUHLQ]HOQHQ%HUHLFKHQXQGVLQGLQGHU/DJHSUREOHPVSH]LILVFKH
/|VXQJVDQVlW]HXQG0DQDKPHQDXV]XZlKOHQXQGDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)8
3URGXNWLRQVPDQDJHPHQWPLW3ODQVSLHO/DERUXQG336/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVKDEHQGLH6WXGLHUHQGHQHLQYHUWLHIWHV9HUVWlQGQLVEHUGLH
$XIJDEHQHLQHV3URGXNWLRQVPDQDJHUVXQGN|QQHQGLHVHHLJHQVWlQGLJEHDUEHLWHQ+LHU]X]lKOHQ
VRZRKOVWUDWHJLVFKHXQGRSHUDWLYH$XIJDEHQGHV3URGXNWLRQVPDQDJHPHQWVDOVDXFK
EHUJUHLIHQGH$VSHNWHZLH+XPDQ5HVVRXUFH0DQDJHPHQW7RWDO4XDOLW\0DQDJHPHQW
8PZHOWPDQDJHPHQWXQG*DQ]KHLWOLFKH3URGXNWLRQVV\VWHPH'LH6WXGLHUHQGHQEHKHUUVFKHQGLH
JHQHUHOOHQ=XVDPPHQKlQJHGHUHLQ]HOQHQ%HUHLFKHQXQGVLQGLQGHU/DJHSUREOHPVSH]LILVFKH
/|VXQJVDQVlW]HXQG0DQDKPHQDXV]XZlKOHQXQGDQ]XZHQGHQ
'XUFKGLH7HLOQDKPHDP3ODQVSLHO/DERUKDEHQGLH6WXGLHUHQGHQHUZHLWHUWHV:LVVHQEHU
(QWVFKHLGXQJV]XVDPPHQKlQJHLQ8QWHUQHKPHQHUZRUEHQ'XUFKGDV(LQQHKPHQ
XQWHUVFKLHGOLFKHU5ROOHQXQGGDV([SHULPHQWLHUHQPLW$OWHUQDWLYHQLQGHQ3ODQVSLHOHQZLUGGLH
(QWVFKHLGXQJVNRPSHWHQ]JHVWlUNW'LH6WXGLHUHQGHQVLQGLQGHU/DJHGLH(UIDKUXQJHQDXVGHQ
3ODQVSLHOHQDXIUHDOH6LWXDWLRQHQDXVGHP8QWHUQHKPHQVDOOWDJ]XEHUWUDJHQ
'XUFKGLH7HLOQDKPHDP336/DERUVLQGGLH6WXGLHUHQGHQLQGHU/DJHJUXQGOHJHQGH
'DWHQHLQJDEHQIUGLH3ODQXQJXQG6WHXHUXQJLQHLQHP(536\VWHP6$3GXUFK]XIKUHQ'LH
6WXGLHUHQGHQN|QQHQZHLWHUKLQDXI%DVLVGHUGXUFKJHIKUWHQ*URESODQXQJLP(536\VWHPHLQH
)HLQSODQXQJLP0(6GXUFKIKUHQ'LH6WXGLHUHQGHQVLQGGXUFKGLHVLPXOLHUWHQ$EOlXIHLP336
/DERULQGHU/DJH5FNVFKOVVHDXIGLH(LQVDW]P|JOLFKNHLWHQYRQ336(536\VWHPHQLQGHU
8QWHUQHKPHQVSUD[LV]X]LHKHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
6WXGLHQOHLVWXQJHQ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)8
3URGXNWLRQVSODQXQJXQGVWHXHUXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVN|QQHQGLH6WXGLHUHQGHQGLH$EOlXIHLQ8QWHUQHKPHQDQKDQG
GHU=LHOJU|HQGHU336XQWHU(LQVDW]JHHLJQHWHU0HWKRGHQDQDO\VLHUHQXQG'HIL]LWHDXIGHFNHQ
'LH6WXGLHUHQGHQKDEHQHLQYHUWLHIWHV9HUVWlQGQLVEHUGLHZHVHQWOLFKHQ9RUXQG1DFKWHLOHGHU
YHUVFKLHGHQHQ0HWKRGHQGHU336'LH6WXGLHUHQGHQVLQGLQGHU/DJHIUGHQMHZHLOLJHQ
$QZHQGXQJVIDOOLQGHULQGXVWULHOOHQ3UD[LVJHHLJQHWH0HWKRGHQDQKDQGGHUYHUVFKLHGHQHQ
UHOHYDQWHQ.ULWHULHQDXV]XZlKOHQ:HLWHUKLQEHKHUUVFKHQGLH6WXGLHUHQGHQGLHJUXQGOHJHQGH
9RUJHKHQVZHLVHIUGLH,PSOHPHQWLHUXQJXQG$QZHQGXQJYRQ(536\VWHPHQLQGHU3UD[LV
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,)8
3URGXNWLRQVSODQXQJXQGVWHXHUXQJPLW070/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVN|QQHQGLH6WXGLHUHQGHQGLH$EOlXIHLQ8QWHUQHKPHQDQKDQG
GHU=LHOJU|HQGHU336XQWHU(LQVDW]JHHLJQHWHU0HWKRGHQDQDO\VLHUHQXQG'HIL]LWHDXIGHFNHQ
'LH6WXGLHUHQGHQKDEHQHLQYHUWLHIWHV9HUVWlQGQLVEHUGLHZHVHQWOLFKHQ9RUXQG1DFKWHLOHGHU
YHUVFKLHGHQHQ0HWKRGHQGHU336'LH6WXGLHUHQGHQVLQGLQGHU/DJHIUGHQMHZHLOLJHQ
$QZHQGXQJVIDOOLQGHULQGXVWULHOOHQ3UD[LVJHHLJQHWH0HWKRGHQDQKDQGGHUYHUVFKLHGHQHQ
UHOHYDQWHQ.ULWHULHQDXV]XZlKOHQ:HLWHUKLQEHKHUUVFKHQGLH6WXGLHUHQGHQGLHJUXQGOHJHQGH
9RUJHKHQVZHLVHIUGLH,PSOHPHQWLHUXQJXQG$QZHQGXQJYRQ(536\VWHPHQLQGHU3UD[LV
'LH7HLOQDKPHDP070/DERUEHIlKLJWGLH7HLOQHKPHU]XU'XUFKIKUXQJYRQ
$UEHLWVDEODXIDQDO\VHQQDFKGHP0709HUIDKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
6WXGLHQOHLVWXQJ'HUHUIROJUHLFKH$EVFKOXVVGHV070/DERUV$XVVWHOOXQJHLQHV=HUWLILNDWV
PXVVQDFKJHZLHVHQZHUGHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)8
3URGXNWLRQVSODQXQJXQGVWHXHUXQJPLW3ODQVSLHO/DERUXQG336/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVN|QQHQGLH6WXGLHUHQGHQGLH$EOlXIHLQ8QWHUQHKPHQDQKDQG
GHU=LHOJU|HQGHU336XQWHU(LQVDW]JHHLJQHWHU0HWKRGHQDQDO\VLHUHQXQG'HIL]LWHDXIGHFNHQ
'LH6WXGLHUHQGHQKDEHQHLQYHUWLHIWHV9HUVWlQGQLVEHUGLHZHVHQWOLFKHQ9RUXQG1DFKWHLOHGHU
YHUVFKLHGHQHQ0HWKRGHQGHU336'LH6WXGLHUHQGHQVLQGLQGHU/DJHIUGHQMHZHLOLJHQ
$QZHQGXQJVIDOOLQGHULQGXVWULHOOHQ3UD[LVJHHLJQHWH0HWKRGHQDQKDQGGHUYHUVFKLHGHQHQ
UHOHYDQWHQ.ULWHULHQDXV]XZlKOHQ:HLWHUKLQEHKHUUVFKHQGLH6WXGLHUHQGHQGLHJUXQGOHJHQGH
9RUJHKHQVZHLVHIUGLH,PSOHPHQWLHUXQJXQG$QZHQGXQJYRQ(536\VWHPHQLQGHU3UD[LV
'XUFKGLH7HLOQDKPHDP3ODQVSLHO/DERUKDEHQGLH6WXGLHUHQGHQHUZHLWHUWHV:LVVHQEHU
(QWVFKHLGXQJV]XVDPPHQKlQJHLQ8QWHUQHKPHQHUZRUEHQ'XUFKGDV(LQQHKPHQ
XQWHUVFKLHGOLFKHU5ROOHQXQGGDV([SHULPHQWLHUHQPLW$OWHUQDWLYHQLQGHQ3ODQVSLHOHQZLUGGLH
(QWVFKHLGXQJVNRPSHWHQ]JHVWlUNW'LH6WXGLHUHQGHQVLQGLQGHU/DJHGLH(UIDKUXQJHQDXVGHQ
3ODQVSLHOHQDXIUHDOH6LWXDWLRQHQDXVGHP8QWHUQHKPHQVDOOWDJ]XEHUWUDJHQ
'XUFKGLH7HLOQDKPHDP336/DERUVLQGGLH6WXGLHUHQGHQLQGHU/DJHJUXQGOHJHQGH
'DWHQHLQJDEHQIUGLH3ODQXQJXQG6WHXHUXQJLQHLQHP(536\VWHP6$3GXUFK]XIKUHQ'LH
6WXGLHUHQGHQN|QQHQZHLWHUKLQDXI%DVLVGHUGXUFKJHIKUWHQ*URESODQXQJLP(536\VWHPHLQH
)HLQSODQXQJLP0(6GXUFKIKUHQ'LH6WXGLHUHQGHQVLQGGXUFKGLHVLPXOLHUWHQ$EOlXIHLP336
/DERULQGHU/DJH5FNVFKOVVHDXIGLH(LQVDW]P|JOLFKNHLWHQYRQ336(536\VWHPHQLQGHU
8QWHUQHKPHQVSUD[LV]X]LHKHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
6WXGLHQOHLVWXQJHQ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

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

0RG1U 0RGXO
0%,)8
3URGXNWLRQVSODQXQJXQGVWHXHUXQJPLW336/DERU/LIHF\FOH/DERUXQG3ODQVSLHO
/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVN|QQHQGLH6WXGLHUHQGHQGLH$EOlXIHLQ8QWHUQHKPHQDQKDQG
GHU=LHOJU|HQGHU336XQWHU(LQVDW]JHHLJQHWHU0HWKRGHQDQDO\VLHUHQXQG'HIL]LWHDXIGHFNHQ
'LH6WXGLHUHQGHQKDEHQHLQYHUWLHIWHV9HUVWlQGQLVEHUGLHZHVHQWOLFKHQ9RUXQG1DFKWHLOHGHU
YHUVFKLHGHQHQ0HWKRGHQGHU336'LH6WXGLHUHQGHQVLQGLQGHU/DJHIUGHQMHZHLOLJHQ
$QZHQGXQJVIDOOLQGHULQGXVWULHOOHQ3UD[LVJHHLJQHWH0HWKRGHQDQKDQGGHUYHUVFKLHGHQHQ
UHOHYDQWHQ.ULWHULHQDXV]XZlKOHQ:HLWHUKLQEHKHUUVFKHQGLH6WXGLHUHQGHQGLHJUXQGOHJHQGH
9RUJHKHQVZHLVHIUGLH,PSOHPHQWLHUXQJXQG$QZHQGXQJYRQ(536\VWHPHQLQGHU3UD[LV
'LH6WXGLHUHQGHQKDEHQGXUFKGLH7HLOQDKPHDP/LIHF\FOH/DERU.HQQWQLVVHLP%HUHLFKGHV
OHEHQV]\NOXVRULHQWLHUWHQ(UVDW]WHLOPDQDJHPHQWHUZRUEHQ'XUFKGHQSUDNWLVFKHQ%H]XJ
LQQHUKDOEHLQHU)DOOVWXGLHXQGGLH.RRSHUDWLRQPLWZHFKVHOQGHQ8QWHUQHKPHQDXVGHU5HJLRQ
VLQGGLH6WXGLHUHQGHQIUGLHVHV7KHPHQJHELHWVHQVLELOLVLHUWXQGN|QQHQNULWLVFKH.RPSRQHQWHQ
LQGHU(UVDW]WHLOYHUVRUJXQJLGHQWLIL]LHUHQXQG6WUDWHJLHQIUHLQH/DQJ]HLWYHUVRUJXQJIHVWOHJHQ
'XUFKGLH7HLOQDKPHDP3ODQVSLHO/DERUKDEHQGLH6WXGLHUHQGHQHUZHLWHUWHV:LVVHQEHU
(QWVFKHLGXQJV]XVDPPHQKlQJHLQ8QWHUQHKPHQHUZRUEHQ'XUFKGDV(LQQHKPHQ
XQWHUVFKLHGOLFKHU5ROOHQXQGGDV([SHULPHQWLHUHQPLW$OWHUQDWLYHQLQGHQ3ODQVSLHOHQZLUGGLH
(QWVFKHLGXQJVNRPSHWHQ]JHVWlUNW'LH6WXGLHUHQGHQVLQGLQGHU/DJHGLH(UIDKUXQJHQDXVGHQ
3ODQVSLHOHQDXIUHDOH6LWXDWLRQHQDXVGHP8QWHUQHKPHQVDOOWDJ]XEHUWUDJHQ
'XUFKGLH7HLOQDKPHDP336/DERUVLQGGLH6WXGLHUHQGHQLQGHU/DJHJUXQGOHJHQGH
'DWHQHLQJDEHQIUGLH3ODQXQJXQG6WHXHUXQJLQHLQHP(536\VWHP6$3GXUFK]XIKUHQ'LH
6WXGLHUHQGHQN|QQHQZHLWHUKLQDXI%DVLVGHUGXUFKJHIKUWHQ*URESODQXQJLP(536\VWHPHLQH
)HLQSODQXQJLP0(6GXUFKIKUHQ'LH6WXGLHUHQGHQVLQGGXUFKGLHVLPXOLHUWHQ$EOlXIHLP336
/DERULQGHU/DJH5FNVFKOVVHDXIGLH(LQVDW]P|JOLFKNHLWHQYRQ336(536\VWHPHQLQGHU
8QWHUQHKPHQVSUD[LV]X]LHKHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
6WXGLHQOHLVWXQJHQ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
3URMHNWPDQDJHPHQW
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVYHUIJHQGLH6WXGLHUHQGHQEHUJUXQGOHJHQGH.HQQWQLVVHGHV
3URMHNWPDQDJHPHQWVLQVEHVRQGHUHEHUGLH]HQWUDOHQ(OHPHQWH3URMHNWXQG6WUXNWXUSODQ
7HUPLQ5HVVRXUFHQXQG.RVWHQSODQXQJVRZLH&RQWUROOLQJXQG%HULFKWVZHVHQ)HUQHUNHQQHQ
VLHGLH0HWKRGHQGHV4XDOLWlWVPDQDJHPHQWV'LH6WXGLHUHQGHQKDEHQGLH%HIlKLJXQJHUODQJW
NOHLQHUH3URMHNWHDXFKLP%HUHLFKGHU4XDOLWlWVVLFKHUXQJVHOEVWlQGLJHUIROJUHLFK]XPDQDJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,&79
5HDNWLYH7UHQQWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLH&KDUDNWHULVWLNDHLQHU,QWHJUDWLRQYRQ5HDNWLRQXQG6WRIIWUHQQXQJ
'LH3UR]HVVHGHU&KHPLVRUSWLRQ5HDNWLYGHVWLOODWLRQ5HDNWLYH[WUDNWLRQ$EVRUSWLRQXQG
$GVRUSWLRQ&KURPDWRJUDSKLHVRZLH0HPEUDQYHUIDKUHQVLQGEHNDQQW9RUWHLOKDIWH
(LQVDW]P|JOLFKNHLWHQN|QQHQLGHQWLIL]LHUWZHUGHQ'LHXQWHUEHWULHEOLFKHQXQGZLUWVFKDIWOLFKHQ
*HVLFKWVSXQNWHQRSWLPDOH9HUIDKUHQVJHVWDOWXQJVRZLHGDV'HVLJQJHHLJQHWHUDSSDUDWLYHU
8PVHW]XQJHQN|QQHQTXDQWLWDWLYHQWZRUIHQZHUGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,.
5HFKQHUXQWHUVWW]WHV.RQVWUXLHUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQYHUWLHIWH.HQQWQLVVHLP%HUHLFK&$'HUODQJW*UXQGODJHQ
$QZHQGXQJHQ0HWKRGHQXQGDNWXHOOH(QWZLFNOXQJHQ6LHN|QQHQPLWSDUDPHWULVFKHQ'
&$'6\VWHPHQVHOEVWlQGLJNRQVWUXLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
5HJHOXQJVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGHU9RUOHVXQJ5HJHOXQJVWHFKQLNEHUHLQ
IXQGLHUWHV*UXQGZLVVHQDXIGHP*HELHWGHUOLQHDUHQ5HJHOXQJVWHFKQLNXQGNHQQHQHLQLJH
QLFKWOLQHDUH9HUIDKUHQXQG%HVFKUHLEXQJVPLWWHODXVGHP%HUHLFKGHUQLFKWOLQHDUHQ
5HJHOXQJVWHFKQLNVRZLHHLQ]HOQHU(OHPHQWH]XU8PVHW]XQJGLHVHU9HUIDKUHQ6LHYHUIJHQ
EHU0HWKRGHQZLVVHQ]XP8PJDQJPLWNRPSOH[HQYHUQHW]WHQ6\VWHPHQXQGN|QQHQGLH
ZLFKWLJVWHQ9HUIDKUHQ]XU%HVFKUHLEXQJXQG5HJHOXQJVROFKHU6\VWHPHDQZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
5LVLNRXQG6LFKHUKHLWJURWHFKQLVFKHU$QODJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQIXQGLHUWH.HQQWQLVVHEHUGLH0HWKRGHQYRQ5LVLNRXQG
6LFKHUKHLWVDQDO\VHQHLQYHUWLHIWHV9HUVWlQGQLVEHUGLH(UVWHOOXQJXQG$XVZHUWXQJ
VLFKHUKHLWVWHFKQLVFKHU$QDO\VHQVRZLH]XU5LVLNREHZHUWXQJWHFKQLVFKHU6\VWHPHXQGVLQGLQ
GHU/DJHVROFKH$QDO\VHQGXUFK]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
6FKDGHQVPHFKDQLNGHU)DVHUYHUEXQGZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQN|QQHQ3KlQRPHQHXQG0RGHOOLHUXQJVDQVlW]H]XU6FKDGHQVHQWZLFNOXQJLQ
)DVHUYHUEXQGZHUNVWRIIHQEHXUWHLOHQ'DEHLVLQGVRZRKOPRQRWRQHVWDWLVFKHDOVDXFK
DNNXPXOLHUHQGH%HODVWXQJHQ]XEHWUDFKWHQ'HV:HLWHUHQZHUGHQGLH6WXGLHUHQGHQLQGLH/DJH
YHUVHW]WLQGHUUHOHYDQWHQ)RUVFKXQJPLW]XDUEHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,27
6FKLFKWXQG2EHUIOlFKHQWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQLP0DVWHU6WXGLHQJDQJKDEHQ.HQQWQLVVHGHUZLFKWLJVWHQ7HFKQRORJLHQZLH
GLH,RQHQ]HUVWlXEXQJLQFO9DNXXPWHFKQLNXQG*UXQGODJHQGHU3ODVPDWHFKQLN
+RFKUDWHGDPSIXQJ*DOYDQLNXQGGDVWKHUPLVFKH6SULW]HQ]XU$EVFKHLGXQJGQQHU6FKLFKWHQ
HUZRUEHQ6LHEHVLW]HQGLH)lKLJNHLWYHUVFKLHGHQHQ9HUIDKUHQQDFKSUREOHPRULHQWLHUWHQ
*HVLFKWVSXQNWHQ]XEHXUWHLOHQXQGDXV]XZlKOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,27
6FKLFKWXQG2EHUIOlFKHQWHFKQLNPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQLP0DVWHU6WXGLHQJDQJKDEHQ.HQQWQLVVHGHUZLFKWLJVWHQ7HFKQRORJLHQZLH
GLH,RQHQ]HUVWlXEXQJLQFO9DNXXPWHFKQLNXQG*UXQGODJHQGHU3ODVPDWHFKQLN
+RFKUDWHGDPSIXQJ*DOYDQLNXQGGDVWKHUPLVFKH6SULW]HQ]XU$EVFKHLGXQJGQQHU6FKLFKWHQ
HUZRUEHQ6LHEHVLW]HQGLH)lKLJNHLWYHUVFKLHGHQHQ9HUIDKUHQQDFKSUREOHPRULHQWLHUWHQ
*HVLFKWVSXQNWHQ]XEHXUWHLOHQXQGDXV]XZlKOHQ'XUFKHLJHQH9HUVXFKHLP/DERUWHLOGHV
0RGXOVVLQGGLHHUZRUEHQHQ.HQQWQLVVHYHUWLHIWXQGLQGHU3UD[LVDQPHKUHUHQ
%HVFKLFKWXQJVDQODJHQHUSUREWZRUGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
6FKZLQJXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFKGHU/HKUYHUDQVWDOWXQJHLQHQJUXQGOHJHQGHQhEHUEOLFNEHUGLH
7KHPDWLNYRQ6FKZLQJXQJHQ6LHNHQQHQOLQHDUHXQGLQVEHVRQGHUHQLFKWOLQHDUH
6FKZLQJXQJVHIIHNWHGHUHQ%HVFKUHLEXQJVIRUPHQXQG0|JOLFKNHLWHQ]XLKUHU8QWHUGUFNXQJ
RGHU0RGLILNDWLRQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
6FKZLQJXQJVPHVVWHFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQIXQGLHUWH.HQQWQLVVHVRZRKOEHUGLH
0HVVNHWWHDOVDXFKEHUGLHZLFKWLJVWHQ6HQVRUSULQ]LSLHQXQG6HQVRUHQ]XU0HVVXQJ
VFKZLQJXQJVWHFKQLVFKHU*U|HQ'DUEHUKLQDXVZHUGHQGLH6WXGLHUHQGHQPLWGHQ
XQWHUVFKLHGOLFKHQ%HVFKUHLEXQJVIRUPHQGHUJHPHVVHQHQ6LJQDOHLP=HLWXQG)UHTXHQ]EHUHLFK
YHUWUDXWJHPDFKWXQGVLQGLQGHU/DJHJHHLJQHWH0HVVYHUIDKUHQ]XU/|VXQJW\SLVFKHU
VFKZLQJXQJVWHFKQLVFKHU$XIJDEHQVWHOOXQJHQDXV]XZlKOHQXQG]XEHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
6FKZLQJXQJVPHVVWHFKQLNPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQIXQGLHUWH.HQQWQLVVHVRZRKOEHUGLH
0HVVNHWWHDOVDXFKEHUGLHZLFKWLJVWHQ6HQVRUSULQ]LSLHQXQG6HQVRUHQ]XU0HVVXQJ
VFKZLQJXQJVWHFKQLVFKHU*U|HQ'DUEHUKLQDXVZHUGHQGLH6WXGLHUHQGHQPLWGHQ
XQWHUVFKLHGOLFKHQ%HVFKUHLEXQJVIRUPHQGHUJHPHVVHQHQ6LJQDOHLP=HLWXQG)UHTXHQ]EHUHLFK
YHUWUDXWJHPDFKWXQGVLQGLQGHU/DJHJHHLJQHWH0HVVYHUIDKUHQ]XU/|VXQJW\SLVFKHU
VFKZLQJXQJVWHFKQLVFKHU$XIJDEHQVWHOOXQJHQDXV]XZlKOHQXQG]XEHZHUWHQ'XUFKGLH
7HLOQDKPHDP/DERUN|QQHQGLH6WXGLHUHQGHQZHVHQWOLFKH0HVVYHUVWlUNHUILOWHUXQGJHUlWH
EHGLHQHQ0HVVXQJHQXQG.DOLEULHUXQJHQGXUFKIKUHQVRZLH0HVVIHKOHUHUNHQQHQXQG
EHVHLWLJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E3URWRNROORGHU.ROORTXLXP]XGHQDEVROYLHUWHQ
/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,))
6LPXODWLRQDQG2SWLPLVDWLRQRI7HFKQLFDO6WDWLFDQG'\QDPLF6\VWHPV
4XDOLILNDWLRQV]LHOH
7KHVWXGHQWVJHWEDVLFNQRZOHGJHRQVLPXODWLQJWHFKQLFDOV\VWHPVDQGKDYHOHDUQHGKRZWR
RSWLPLVHWKRVHLQWKHVWDWLFDQGG\QDPLFFDVH7KHVWXGHQWVDUHDEOHWRXVHWKHLUOHDUQHG
NQRZOHGJHRQQHZSUREOHPV
3UIXQJVPRGDOLWlWHQ
RUDOH[DPPLQPLQPD[PLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
6LPXODWLRQXQG2SWLPLHUXQJWKHUPLVFKHU(QHUJLHDQODJHQ
4XDOLILNDWLRQV]LHOH
1DFKGHU7HLOQDKPHDQGLHVHP0RGXOEHVLW]HQGLH6WXGLHUHQGHQIXQGLHUWH.HQQWQLVVHEHUGLH
QXPHULVFKH6LPXODWLRQVWDWLRQlUXQGLQVWDWLRQlUXQG2SWLPLHUXQJWKHUPLVFKHU(QHUJLHDQODJHQ
6LHVLQGLQGHU/DJH.UHLVOlXIHPLWHLQHP6LPXODWLRQVSURJUDPP]XVLPXOLHUHQXQG]X
EHXUWHLOHQXQG2SWLPLHUXQJVSURJUDPPH]XYHUZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,27
6WUXNWXUXQG(LJHQVFKDIWHQYRQ)XQNWLRQVVFKLFKWHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFK$EVFKOXVVGHV0RGXOVWLHIJHKHQGH.HQQWQLVVHDXIHLQHP
DXVJHZlKOWHQ*HELHWHUODQJWGDVIUGDV9HUVWlQGQLVGLH(UIRUVFKXQJXQGGLH$QZHQGXQJYRQ
39'3UR]HVVHQYRQHOHPHQWDUHU%HGHXWXQJLVW'LH6WXGLHUHQGHQVLQGLQGHU/DJH]XYHUVWHKHQ
ZLHGLH(LJHQVFKDIWHQYRQ6FKLFKWHQPLWLKUHQ6WUXNWXUHQ]XVDPPHQKlQJHQXQGZDVZLHGHUXP
GLH6WUXNWXUHQYRQ6FKLFKWHQEHVWLPPW$QKDQGYRQ39'6FKLFKWHQZLHVLHDP)UDXQKRIHU
,QVWLWXWIU6FKLFKWXQG2EHUIOlFKHQWHFKQLNIUYHUVFKLHGHQVWH$QZHQGXQJHQHQWZLFNHOW
ZHUGHQVLQGGLH6WXGLHUHQGHQLQGLH/DJHYHUVHW]WZRUGHQGHQPDNURVNRSLVFKPHVVEDUHQ
(LJHQVFKDIWHQHLQHU6FKLFKWPLNURVNRSLVFKHE]ZSUR]HVVWHFKQLVFKH8UVDFKHQ]X]XRUGQHQ6LH
NHQQHQGLHUHOHYDQWHQ$EVFKHLGHXQG0HVVYHUIDKUHQN|QQHQGHUHQ)XQNWLRQVZHLVHHUNOlUHQ
XQGKDEHQGDUEHUKLQDXVGLH)lKLJNHLWHUZRUEHQHLQHTXDOLWDWLYH$XVVDJHEHU0DQDKPHQ
]XU2SWLPLHUXQJLQGLYLGXHOOHU(LJHQVFKDIWHQ]XWUHIIHQXQG$EKlQJLJNHLWHQ]ZLVFKHQ
(LJHQVFKDIWHQ]XEHQHQQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
6\VWHPLN
4XDOLILNDWLRQV]LHOH
'LH7HLOQHKPHUOHUQHQGLHJUXQGOHJHQGHQ%HJULIIHXQG.RQ]HSWHGHU6\VWHPWKHRULHNHQQHQXQG
VLQGLQGHU/DJHYHUVFKLHGHQH:LVVHQVFKDIWVXQG/HEHQVEHUHLFKHGXUFKLKUH0RGHOONRQ]HSWH
]XDQDO\VLHUHQXQGPLWJHHLJQHWHQ%HVFKUHLEXQJVPLWWHOQ]XPRGHOOLHUHQXQG]XEHVFKUHLEHQ
6\VWHP'\QDPLFV6LHNHQQHQGLH(QWZLFNOXQJVJHVFKLFKWHXQGGLHKHUDXVUDJHQGHQ
:LVVHQVFKDIWOHU'LHHUDUEHLWHWHQ.HQQWQLVVHXQG0HWKRGHQHUP|JOLFKHQGLH'XUFKGULQJXQJ
YHUVFKLHGHQHU:LVVHQVFKDIWVJHELHWHGXUFKGHQVLFKDXVGHU6\VWHPWKHRULH]ZDQJVOlXILJ
HUJHEHQGHQWUDQVGLV]LSOLQlUHQ$QVDW]
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,3520

7HFKQLVFKH2SWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQN|QQHQHLQRSWLVFKHV$EELOGXQJVV\VWHPDXVOHJHQNHQQHQGLH6HLGHOVFKHQ
$EHUUDWLRQHQXQGGLHJUXQGOHJHQGHQ0DVVQDKPHQ]XUGHUHQ5HGX]LHUXQJ6LHNHQQHQGLH
JUXQGOHJHQGH%DXIRUPYRQ:HLWZLQNHO7HOHXQG=RRPREMHNWLYHQXQGGHQ$XIEDXZLFKWLJHU
RSWLVFKHU,QVWUXPHQWH6LHN|QQHQSRODULVDWLRQVRSWLVFKH(IIHNWHPLW+LOIHGHU-RQHV0DWUL]HQ
PDWKHPDWLVFKEHVFKUHLEHQ6LHN|QQHQGHQ$XIEDXHLQHV/DVHUVDXVDNWLYHP0HGLXP
3XPSHQHUJLHTXHOOHXQG5HVRQDWRUEHVFKUHLEHQXQGNHQQHQGLHZLFKWLJVWHQ/DVHUW\SHQXQG
GHUHQ(LJHQVFKDIWHQ)HUQHUYHUIJHQVLHEHU*UXQGNHQQWQLVVHGHU)DVHURSWLNXQGGHUHQ
$QZHQGXQJLQ.RPPXQLNDWLRQVWHFKQLNXQG6HQVRULNVRZLHGHU,QWHUIHURPHWULHXQGGHU
+RORJUDSKLH
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3520

7HFKQLVFKH2SWLNPLW/DERU,QGXVWULHOOH%LOGYHUDUEHLWXQJ
4XDOLILNDWLRQV]LHOH
=LHOGHU9RUOHVXQJLVWGLH9HUPLWWOXQJGHU*UXQGODJHQGHU2SWLNLQVEHVRQGHUHGHURSWLVFKHQ
$EELOGXQJ'LH6WXGLHUHQGHQN|QQHQHLQRSWLVFKHV$EELOGXQJVV\VWHPDXVOHJHQNHQQHQGLH
6HLGHOVFKHQ$EHUUDWLRQHQXQGGLHJUXQGOHJHQGHQ0DVVQDKPHQ]XUGHUHQ5HGX]LHUXQJ6LH
NHQQHQGLHJUXQGOHJHQGH%DXIRUPYRQ:HLWZLQNHO7HOHXQG=RRPREMHNWLYHQXQGGHQ
$XIEDXZLFKWLJHURSWLVFKHU,QVWUXPHQWH6LHN|QQHQSRODULVDWLRQVRSWLVFKH(IIHNWHPLW+LOIHGHU
-RQHV0DWUL]HQPDWKHPDWLVFKEHVFKUHLEHQ6LHN|QQHQGHQ$XIEDXHLQHV/DVHUVDXVDNWLYHP
0HGLXP3XPSHQHUJLHTXHOOHXQG5HVRQDWRUEHVFKUHLEHQXQGNHQQHQGLHZLFKWLJVWHQ/DVHUW\SHQ
XQGGHUHQ(LJHQVFKDIWHQ)HUQHUYHUIJHQVLHEHU*UXQGNHQQWQLVVHGHU)DVHURSWLNXQGGHUHQ
$QZHQGXQJLQ.RPPXQLNDWLRQVWHFKQLNXQG6HQVRULNVRZLHGHU,QWHUIHURPHWULHXQGGHU
+RORJUDSKLH
'LH6WXGLHUHQGHQYHUIJHQEHUSUDNWLVFKH(UIDKUXQJLP8PJDQJPLWHLQHPLQGXVWULHOOHQ
%LOGYHUDUEHLWXQJVV\VWHP
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
7HFKQLVFKH=XYHUOlVVLJNHLW
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFKHUIROJUHLFKHP$EVROYLHUHQGLHVHV0RGXOVHLQJHKHQGH.HQQWQLVVH
EHU%HJULIIH%HVFKUHLEXQJVPLWWHO0HWKRGHQXQG:HUN]HXJHGHUWHFKQLVFKHQ=XYHUOlVVLJNHLW
HUZRUEHQ
'DUDXIDXIEDXHQGZHUGHQLKQHQJUXQGOHJHQGH)lKLJNHLWHQLP8PJDQJPLWVWDWLVWLVFKHQ
.HQQJU|HQGHU=XYHUOlVVLJNHLWYHUPLWWHOWXQG6LHKDEHQHLQHQhEHUEOLFNEHUHLQH9LHO]DKO
YRQ9HUWHLOXQJVIXQNWLRQHQPLWGHUHQ+LOIHGDV9HUVDJHQYRQ6\VWHPNRPSRQHQWHQEHVFKULHEHQ
ZHUGHQNDQQHUKDOWHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJH:DKUVFKHLQOLFKNHLWHQ]XEHUHFKQHQ
XQG3DUDPHWHUVFKlW]XQJHQGXUFK]XIKUHQ(EHQVREHVLW]HQVLH*UXQGZLVVHQ]XU8QWHUVXFKXQJ
GHU=XYHUOlVVLJNHLWYRQ6\VWHPHQGLHDXVPHKUHUHQ(LQ]HONRPSRQHQWHQEHVWHKHQ'LH
6WXGLHUHQGHQN|QQHQ6\VWHP]XYHUOlVVLJNHLWVPRGHOOHDXIVWHOOHQXQGGHUHQ.HQQJU|HQPLW
JlQJLJHQ%HVFKUHLEXQJVPLWWHOQ0HWKRGHQXQG:HUN]HXJHQHUPLWWHOQ'DUDXIEDVLHUHQGVLQG
VLHLQGHU/DJH'HVLJQHQWVFKHLGXQJHQ]XU9HUOlVVOLFKNHLWWUHIIHQ6LHN|QQHQ:LUNXQJHQYRQ
=XYHUOlVVLJNHLWVEHPHVVXQJ)HKOHUWROHUDQ]VWUXNWXUHQXQG5HVHUYHE]Z
,QVWDQGKDOWXQJVVWUDWHJLHQEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%:X%
7KHUPLVFKH(QHUJLHDQODJHQ
4XDOLILNDWLRQV]LHOH
1DFK7HLOQDKPHDQGLHVHP0RGXOEHVLW]HQGLH6WXGLHUHQGHQIXQGLHUWH.HQQWQLVVHEHUGLH
(QHUJLHXPZDQGOXQJHQLQWKHUPLVFKHQ.UDIWZHUNHQ6LHKDEHQIXQGLHUWH.HQQWQLVVHEHUGHQ
$XIEDXGLH.RQVWUXNWLRQXQGGLH$XVOHJXQJWKHUPLVFKHU(QHUJLHDQODJHQHUZRUEHQ'LH
6WXGLHUHQGHQVLQGQDFK7HLOQDKPHDQGLHVHP0RGXOLQGHU/DJHPLWGHQHUZRUEHQHQ
.HQQWQLVVHQQHXH.RQ]HSWHXQG/|VXQJHQIUWKHUPLVFKH$QODJHQ]XHQWZLFNHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)7
7KHUPRG\QDPLFVDQG6WDWLVWLFV
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIHQGH.HQQWQLVVHEHUGLHWKHRUHWLVFKHQ*UXQGODJHQGHU
NODVVLVFKHQ7KHUPRG\QDPLNXQGLKUHU$QZHQGXQJVRZLHGLH*UXQGODJHQGHUVWDWLVWLVFKHQ
7KHUPRG\QDPLN1DFK$EVFKOXVVGHV0RGXOVN|QQHQGLH6WXGLHUHQGHQDXFKNRPSOH[H
3UREOHPVWHOOXQJHQGHU7KHUPRG\QDPLNVHOEVWVWlQGLJO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)7
7KHUPRG\QDPLNGHU*HPLVFKH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH%HJULIIHXQG*UXQGODJHQGHU
*HPLVFKWKHUPRG\QDPLN0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJH
=XVWDQGVHLJHQVFKDIWHQXQG=XVWDQGVlQGHUXQJHQ3KDVHQJOHLFKJHZLFKWHXQGFKHPLVFKH
5HDNWLRQHQLQ0HKUNRPSRQHQWHQV\VWHPHQ]XEHUHFKQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)7
7KHUPRG\QDPLNGHU*HPLVFKHPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH%HJULIIHXQG*UXQGODJHQGHU
*HPLVFKWKHUPRG\QDPLN0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJH
=XVWDQGVHLJHQVFKDIWHQXQG=XVWDQGVlQGHUXQJHQ3KDVHQJOHLFKJHZLFKWHXQGFKHPLVFKH
5HDNWLRQHQLQ0HKUNRPSRQHQWHQV\VWHPHQ]XEHUHFKQHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJH
VLFKLPVR]LDOHQ*HIJHHLQHU*UXSSHHLQ]XRUGQHQXQGEHVLW]HQGLH)lKLJNHLW(UJHEQLVVH
XQWHUHLQDQGHU]XNRPPXQL]LHUHQXQGLQVFKULIWOLFKHU)RUPDXI]XEHUHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU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
0RG1U 0RGXO
0%,60
7XUEXOHQWH6WU|PXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQYHUWLHIWH.HQQWQLVVHLQGHU3KHQRPlQRORJLHWXUEXOHQWHU6WU|PXQJHQ
XQGLQGHQPDWKHPDWLVFKHQ$QVlW]HQ]XU%HVFKUHLEXQJXQG%HUHFKQXQJGHU7XUEXOHQ]LQ
WHFKQLVFKHQ$QZHQGXQJHQ6LHEHKHUUVFKHQGLH+\SRWKHVHQGLHGHQHWDEOLHUWHQ$QVlW]HQ]XU
/|VXQJGHV6FKOLHXQJVSUREOHPVGHU7XUEXOHQ]]X*UXQGHOLHJHQXQGN|QQHQVRNRQNUHWH
3UREOHPVWHOOXQJHQEHXUWHLOHQ6LHKDEHQHLJHQH(UIDKUXQJHQLQGHU%HUHFKQXQJWXUEXOHQWHU
6FKHUVWU|PXQJHQXQGNHQQHQ0HWKRGHQXPWXUEXOHQWH6WU|PXQJHQDNWLYRGHUSDVVLY]X
EHHLQIOXVVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
8PIRUPWHFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQJUXQGOHJHQGH.HQQWQLVVHEHUGLH
(LQVDW]XQG$QZHQGXQJVP|JOLFKNHLWHQGHU8PIRUPHFKQLN6LHKDEHQHLQ9HUVWlQGQLVIUGDV
:HUNVWRIIYHUKDOWHQEHLGHU8PIRUPXQJHUZRUEHQXQGVLQGLQGHU/DJHGLHDXIWUHWHQGHQ
%HDQVSUXFKXQJHQPLWHQWVSUHFKHQGHQWKHRUHWLVFKHQ0HWKRGHQ]XEHUHFKQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,9%
9HUEUHQQXQJXQG(PLVVLRQGHU9HUEUHQQXQJVNUDIWPDVFKLQH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHLQ$XIEDX)XQNWLRQXQG%HUHFKQXQJYRQ
9HUEUHQQXQJVNUDIWPDVFKLQHQ6LHHUODQJHQYHUWLHIWH.HQQWQLVVHEHUGLH*HPLVFKELOGXQJGLH
9HUEUHQQXQJXQGGLH(PLVVLRQGHU9HUEUHQQXQJVNUDIWPDVFKLQHQ'LH6WXGLHUHQGHQZHUGHQLQ
GLH/DJHYHUVHW]W=XVDPPHQKlQJH]ZLVFKHQ*HPLVFKELOGXQJVYRUJlQJHQ
5HDNWLRQVPHFKDQLVPHQXQG$EJDVHPLVVLRQEHL2WWRXQG'LHVHOPRWRUHQ]XHUNHQQHQ6LHVLQG
LQGHU/DJH$QDORJLHQ]XHUNHQQHQXQGPRWRUVSH]LILVFKHV:LVVHQ]XWUDQVIHULHUHQXQG]X
YHUQHW]HQ'LH6WXGLHUHQGHQHUKDOWHQYHUWLHIWHV9HUVWlQGQLVLQGLHWHFKQLVFKHQ'HWDLOVXQG
(QWZLFNOXQJVVFKZHUSXQNWHGHU9HUEUHQQXQJVNUDIWPDVFKLQHQXQGVLQGLQGHU/DJHQHXH
(QWZLFNOXQJHQEH]JOLFKGHUWHFKQLVFKHQZLUWVFKDIWOLFKHQXQGXPZHOWSROLWLVFKHQ$VSHNWH]X
YHUVWHKHQXQG]XEHXUWHLOHQ6LHVLQGEHIlKLJW]XUIDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQ
DXVGHU0RWRUHQWHFKQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,:)
9HUIDKUHQVWHFKQLNGHU+RO]ZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQHLQHQhEHUEOLFNEHUGLHWHFKQROR
JLVFKHQ*UXQGODJHQGHU9HUDUEHLWXQJYRQ+RO]XQGDQGHUHQOLJQRFHOOXORVHKDOWLJHQ3IODQ]HQ]X
SODWWHQI|UPLJHQ:HUNVWRIIHQZDVLQVEHVRQGHUHDP%HLVSLHOGHU6SDQXQG)DVHUSODWWHQ
KHUVWHOOXQJYHUPLWWHOWZLUG6LHYHUIJHQEHU.HQQWQLVVH]XU$XIEHUHLWXQJYRQ+RO]URKVWRIIHQ
]X3DUWLNHOQ]XU3DUWLNHONODVVLIL]LHUXQJ]XU7UHQQXQJVRZLH]XGHQ0LVFKXQG$JJOR
PHUDWLRQVSUR]HVVHQ'LHVH*UXQGSUR]HVVHILQGHQVLFKDXFKEHLGHU+HUVWHOOXQJDQGHUHU
+RO]ZHUNVWRIIHVRGDVVGLH6WXGLHUHQGHQEHUGLHNRQNUHWHQ9RUOHVXQJVLQKDOWHKLQDXVLQGHU
/DJHVLQGGLHVSH]LILVFKHQ3UR]HVVH]XU+HUVWHOOXQJDQGHUHU+RO]ZHUNVWRIIHHLQ]XRUGQHQ
)HUQHUEHKHUUVFKHQVLHGLHLQGHU9RUOHVXQJQHEHQGHQYHUZHQGHWHQ0DWHULDOLHQXQGGHUHQ
9HUDUEHLWXQJVHLJHQVFKDIWHQYHUPLWWHOWHQ*UXQGODJHQEHUGLHHLQJHVHW]WHQ0DVFKLQHQXQGGLH
$QODJHQWHFKQLN'DEHLGHUEHUXIOLFKHQ7lWLJNHLWLQGHU+RO]ZHUNVWRIILQGXVWULHQLFKWQXU
IXQGLHUWHVWRIIOLFKH.HQQWQLVVHHUIRUGHUOLFKVLQGZLUGLQGHU9RUOHVXQJDXFKGLH)lKLJNHLW
YHUPLWWHOWGHQ(LQIOXVVHLQHV(LQ]HOSUR]HVVHVDXIGDV*HVDPWHUJHEQLV]XEHXUWHLOHQXQGGLH
WHFKQRORJLVFKHQ*UXQGODJHQ]LHOJHULFKWHWDQZHQGHQ]XN|QQHQ
'LHhEXQJGLHQWGHU9HUWLHIXQJGHVYHUPLWWHOWHQ)DFKZLVVHQVDQKDQGYRQ$XIJDEHQVRZLH
([SHULPHQWHQLP/DERUGHV)UDXQKRIHU,QVWLWXWHVIU+RO]IRUVFKXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7,0$%
9HUWLHIXQJ/HLVWXQJVHOHNWURQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUODQJHQ*UXQGODJHQZLVVHQYRQ$XIEDX)XQNWLRQ$QZHQGXQJX$XVOHJXQJ
GHUSDVVLYHQ%DXHOHPHQWHGHU/HLVWXQJVHOHNWURQLN6LHN|QQHQYROOVWlQGLJH
6FKDOWXQJVDQRUGQXQJHQGHU/HLVWXQJVHOHNWURQLNVHOEVWVWlQGLJNRQ]LSLHUHQXQGGLPHQVLRQLHUHQ
3UIXQJVPRGDOLWlWHQ
.ODXVXUPLQRGPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
:DVVHUVWRIILQ0HWDOOHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQHOHPHQWDUH(LJHQVFKDIWHQXQG%HVRQGHUKHLWHQGHVLPIHVWHQ0HWDOO
DWRPDUJHO|VWHQ:DVVHUVWRIIVXQGN|QQHQDXI%DVLVGLHVHU.HQQWQLVVHVRZRKOVHLQHQHJDWLYHQ
$VSHNWHDOVDXFKVHLQHSRVLWLYHQ3RWHQWLDOHIUGHQ(LQVDW]XQGGLH(QWZLFNOXQJYRQ
.RQVWUXNWLRQVXQG)XQNWLRQVZHUNVWRIIHQVDFKJHUHFKWEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
:HOOHQDXVEUHLWXQJLQ.RQWLQXD
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGHV0RGXOVEHU.HQQWQLVVGHUEHVFKUHLEHQGHQ
'LIIHUHQWLDOJOHLFKXQJHQYRQ:HOOHQXQWHUVFKLHGOLFKHQ7\SVLQXQWHUVFKLHGOLFKHQ0HGLHQXQG
GHUHQPDWKHPDWLVFKH/|VXQJVZHLVH6SH]LHOOH3KlQRPHQHHLQLJHU:HOOHQW\SHQVLQGGHQ
6WXGLHUHQGHQEHNDQQW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,)6
:HUNVWRIIWHFKQRORJLH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLHWKHRUHWLVFKHQ*UXQGODJHQGHU
LQ',1JHQDQQWHQ)HUWLJXQJVYHUIDKUHQ0LWGHPHUZRUEHQHQ:LVVHQHUODQJHQVLH
.HQQWQLVVHXP)HUWLJXQJVYHUIDKUHQEHZHUWHQXQGDQZHQGHQ]XN|QQHQ$XHUGHPVLQGGLH
6WXGLHUHQGHQLQGHU/DJHGLH+HUVWHOOXQJXQWHUWHFKQRORJLVFKHQ*HVLFKWVSXQNWHQ]XRSWLPLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)6
:HUNVWRIIWHFKQRORJLHPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQHUZHLWHUWH.HQQWQLVVHGHULQ',1
JHQDQQWHQ)HUWLJXQJVYHUIDKUHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJHGLHJlQJLJHQ
)HUWLJXQJVYHUIDKUHQDQ]XZHQGHQ6LHHUOHUQHQGLH$XVOHJXQJYRQ*LHVVSUR]HVVHQGLH
%HUHFKQXQJYRQ6FKQLWWJHVFKZLQGLJNHLWHQGLH%HUHFKQXQJYRQ8PIRUPYRUJlQJHQXQGGLH
$XVOHJXQJXQG'XUFKIKUXQJYRQ)JHXQG*OKSUR]HVVHQ
'LH6WXGLHUHQGHQVLQGLQGHU/DJHZLVVHQVFKDIWOLFKH(UNHQQWQLVVHXQG0HWKRGHQLQGHU*UXSSH
HUIROJUHLFKDQ]XZHQGHQE]ZXP]XVHW]HQVRZLH(UJHEQLVVHXQWHUHLQDQGHU]XNRPPXQL]LHUHQ
XQGLQVFKULIWOLFKHU)RUPDXI]XEHUHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQRGHUHLQ.ROORTXLXP*HZLFKWXQJEHLGHU
%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,.
5HFKQHUXQWHUVWW]WHV.RQVWUXLHUHQPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQYHUWLHIWH.HQQWQLVVHLP%HUHLFK&$'HUODQJW*UXQGODJHQ
$QZHQGXQJHQ0HWKRGHQXQGDNWXHOOH(QWZLFNOXQJHQ6LHN|QQHQPLWSDUDPHWULVFKHQ'
&$'6\VWHPHQVHOEVWlQGLJXQGLP7HDPDQHLQHPJHJHEHQHQ.RQVWUXNWLRQVSURMHNWDUEHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%3),
(QWZXUIYRQ)OXJWULHEZHUNHQ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQWHFKQLVFKHXQGUHFKWOLFKH$VSHNWHGHV7ULHEZHUNVHQWZXUIVYHUPLWWHOW
'LH6WXGLHUHQGHQN|QQHQEDVLHUHQGDXIGHU0LVVLRQVDQDO\VHXQGZHLWHUHQ5DQGEHGLQJXQJHQ
GLHZHVHQWOLFKHQ.RPSRQHQWHQHQWZHUIHQXQG)UDJHQGHU7ULHEZHUNVLQWHJUDWLRQO|VHQ'DUEHU
KLQDXVN|QQHQVLHGLH3RWHQWLDOHQHXDUWLJHU7ULHEZHUNVNRQ]HSWHDEVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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:DKOEHUHLFK$QZHQGXQJHQ
0RG1U 0RGXO
0%,60
$HURWKHUPRG\QDPLNYRQ+RFKJHVFKZLQGLJNHLWVIOXJ]HXJHQXQG5DXPIDKU]HXJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLHDHURG\QDPLVFKHQXQGWKHUPRG\QDPLVFKHQ9RUJlQJHEHLP)OXJ
LP+\SHUVFKDOOXQGGLH]XJHK|ULJHQ%LODQ]JOHLFKXQJHQ6LHKDEHQYHUWLHIWH.HQQWQLVVHLQGHU
JDVG\QDPLVFKH$QDO\VHYRQ+\SHUVFKDOOVWU|PXQJHQXQGNHQQHQGLH0HFKDQLVPHQGHV
YLVNRVHQ$XVWDXVFKVYRQ,PSXOVXQG(QHUJLHEHL+RFKJHVFKZLQGLJNHLWVJUHQ]VFKLFKWHQ'LH
6WXGLHUHQGHQN|QQHQNRPSOH[H6WU|PXQJVYRUJlQJHDQ+RFKJHVFKZLQGLJNHLWVIOXJJHUlWHQDXI
GLHJDVG\QDPLVFKHQ3KHQRPlQHXQGGLH9RUJlQJHLQGHQ*UHQ]VFKLFKWHQ]XUFNIKUHQXQG
KDEHQ.HQQWQLVVHLQGHQDQDO\WLVFKHQXQGH[SHULPHQWHOOHQ0HWKRGHQ]XLKUHU%HDUEHLWXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
$OWHUQDWLY(OHNWURXQG+\EULGDQWULHEH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHIROJHQGH7KHPHQNUHLVHSUD[LVQDK]XEHKDQGHOQ
+HUVWHOOXQJ9RUXQG1DFKWHLOHDOWHUQDWLYHU.UDIWVWRIIH
*HVHW]OLFKH5DKPHQEHGLQJXQJHQLQ9HUELQGXQJPLW(PLVVLRQHQXQG)|UGHUXQJHQ
.RQ]HSWH)XQNWLRQVZHLVHXQG9HUJOHLFKYRQDOWHUQDWLYHQ$QWULHEHQ(OHNWUR
+\EULGDQWULHEHXVZ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)0
$QJHZDQGWH0HFKDQLNGHU1DWXU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQJUXQGOHJHQGHV9HUVWlQGQLVPHFKDQLVFKHU=XVDPPHQKlQJHLQGHU
1DWXUJHZRQQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
$QJHZDQGWHQXPPHULVFKH6LPXODWLRQIOXLGG\QDPLVFKHU6\VWHPH
4XDOLILNDWLRQV]LHOH
1DFK7HLOQDKPHDQGLHVHP0RGXOEHVLW]HQGLH6WXGLHUHQGHQIXQGLHUWH.HQQWQLVVHEHUGLH
PDWKHPDWLVFKHQ*UXQGODJHQGHU'LVNUHWLVLHUXQJXQGGLHQXPHULVFKH/|VXQJGHV6\VWHPVGHU
%LODQ]JOHLFKXQJHQ6LHKDEHQIXQGLHUWHPDWKHPDWLVFKHXQGQDWXUZLVVHQVFKDIWOLFKH.HQQWQLVVH
HUZRUEHQGLH6LPXODWLRQVHUJHEQLVVHEHXUWHLOHQXQGEHUSUIHQ]XN|QQHQ'LH6WXGLHUHQGHQ
VLQGQDFK7HLOQDKPHDQGLHVHP0RGXOLQGHU/DJHGLHQRWZHQGLJHQ'DWHQIU
6WU|PXQJVVLPXODWLRQHQ]XVDPPHOQDXI]XEHUHLWHQXQG&)'6LPXODWLRQHQGXUFK]XIKUHQXQG
ZHLWHU]XHQWZLFNHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

 59
5
5
5
5


0RG1U 0RGXO
0%:X%
$QODJHQGHU$EZDVVHUXQG$EIDOOEHKDQGOXQJXQG/lUPVFKXW]
4XDOLILNDWLRQV]LHOH
1DFK7HLOQDKPHDQGLHVHP0RGXOEHVLW]HQGLH6WXGLHUHQGHQIXQGLHUWH.HQQWQLVVHEHUGLH
*HIlKUGXQJGHU8PZHOWGXUFK$EZDVVHU$EIlOOHXQG/lUP6LHKDEHQGLH.HQQWQLVVHEHUGLH
PHVVWHFKQLVFKH(UIDVVXQJGHU6FKDGVWRIIHXQGYRQ/lUPHUZRUEHQ6LHVLQGLQGHU/DJH
3UREOHPVWHOOXQJHQLQGHU$EZDVVHUXQG$EIDOOEHKDQGOXQJXQGLP/lUPVFKXW]HUIROJUHLFK]X
O|VHQXQGLQQRYDWLYH.RQ]HSWHLQGLHVHQ%HUHLFKHQGHV8PZHOWVFKXW]HVXQWHU(LQEH]LHKXQJ
DQGHUHU'LV]LSOLQHQ]XHQWZLFNHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
$QODXIPDQDJHPHQWLQGHU(OHNWURQLNSURGXNWLRQPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVNHQQHQGLH6WXGLHUHQGHQGLHJUXQGOHJHQGHQ$VSHNWHGHV
$QODXIPDQDJHPHQWV6LHHUNHQQHQGLH=XVDPPHQKlQJHGHVVWUDWHJLVFKHQXQGRSHUDWLYHQ
$QODXIPDQDJHPHQWV
'XUFKGHQJDQ]KHLWOLFKHQhEHUEOLFNGHU+DQGOXQJVIHOGHU$XIJDEHQXQGHUIRUGHUOLFKHQ
4XDOLILNDWLRQHQHLQHV$QODXIPDQDJHUVN|QQHQGLH6WXGLHUHQGHQGHQGLUHNWHQ1XW]HQGHV
$QODXIPDQDJHPHQWVDQKDQGYLHOHUDQVFKDXOLFKHU%HLVSLHOHDXVGHU3UD[LVDXI]HLJHQ
'DV/DERUEHIlKLJWGLH6WXGLHUHQGHQGLHNRPSOH[HQ:LUN]XVDPPHQKlQJHGHU(LQIOXVVJU|HQ
EHL3URGXNWDQOlXIHQQDFK]XYROO]LHKHQXQGGLH$XVZLUNXQJHQYRQ9HUlQGHUXQJHQ
YHUVFKLHGHQHU6WHOOJU|HQ]XYHUVWHKHQXPVLQQYROOH0DQDKPHQ]XU2SWLPLHUXQJGHU
$QODXISKDVH]XHUNHQQHQXQGJH]LHOWDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,/)
$QWULHEVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFKHUIROJUHLFKHP$EVROYLHUHQGLHVHV0RGXOVHLQJHKHQGH.HQQWQLVVH
EHUGLHhEHUWUDJXQJVP|JOLFKNHLWHQYRQ/HLVWXQJDXVJHKHQGYRQHLQHURGHUDXFK]ZHL
$QWULHEVPDVFKLQHQHUZRUEHQ'DEHLZHUGHQDXFK.HQQWQLVVHIUGLH$QIRUGHUXQJHQGLH
$XVOHJXQJXQG6FKDOWXQJVP|JOLFKNHLWHQYRQ*HWULHEHHOHPHQWHQGHUHQ%HVRQGHUKHLWHQXQG
GHUHQ.RQVWUXNWLRQHUZRUEHQ
'DUDXIDXIEDXHQGZHUGHQGHQ6WXGLHUHQGHQJUXQGOHJHQGH)lKLJNHLWHQYHUPLWWHOWZLHPDQ
DXVJHKHQGYRQHLQRGHUDXFK]ZHL$QWULHEVPDVFKLQHQGLH/HLVWXQJDXIPHKUHUH9HUEUDXFKHU
]%)DKUDQWULHEXQG$UEHLWVJHUlWHDQWULHEVRYHUNQSIWGDVVGDV*HVDPWHUJHEQLVEH]RJHQDXI
GDVMHZHLOLJH$UEHLWVVSLHOGHQEHVWHQ*HVDPWZLUNXQJVJUDGHUUHLFKW
'DPLWVLQGGLH6WXGLHUHQGHQLQGHU/DJHGLH*HVDPWDQODJH]XRSWLPLHUHQXQGO|VHQVLFKYRQ
GHU2SWLPLHUXQJHLQHU'HWDLONRPSRQHQWH
,QGHUGLH9RUOHVXQJEHJOHLWHQGHQhEXQJHQHUOHUQHQGLH6WXGLHUHQGHQDQHLQLJHQ%HLVSLHOHQ
ZLHPDQLP'HWDLO*HWULHEHXQG6FKDOWXQJVYDULDQWHQEHUHFKQHWRSWLPLHUWXQGDXVOHJW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,)0
$QZHQGXQJNRPPHU]LHOOHU)(6RIWZDUH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVNHQQHQGLH6WXGLHUHQGHQW\SLVFKHNRPPHU]LHOOH)(6RIWZDUHZLH
VLHDXFKKHXW]XWDJHLQGHU,QGXVWULHHLQJHVHW]WZLUG6LHVLQGPLWDXVJHZlKOWHQ
0DWHULDOPRGHOOHQVRZLHGHQW\SLVFKHQ6LPXODWLRQVWHFKQLNHQYHUWUDXW6LHVLQGLQGLH/DJH
NRPPHU]LHOOH)(7RROVHLJHQVWlQGLJ]XEHQXW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQLQ*UXSSHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
$QZHQGXQJNRPPHU]LHOOHU0.63URJUDPPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQN|QQHQPLW+LOIHYRQLQGHU3UD[LVZHLWYHUEUHLWHWHUNRPPHU]LHOOHU0.6
6RIWZDUHYD$'$06GDVG\QDPLVFKH9HUKDOWHQ]XNRQNUHWHQ6\VWHPHQDXVGHP
0DVFKLQHQEDXLP$OOJHPHLQHQXQGGHU)DKU]HXJWHFKQLNLP6SH]LHOOHQPRGHOOLHUHQ
LQWHUSUHWLHUHQXQGEHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%07
$QZHQGXQJHQGHU0LNURV\VWHPWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH$EVROYHQWLQQHQXQG$EVROYHQWHQGLHVHV0RGXOVHUZHUEHQ.HQQWQLVVHLQGHU$XVOHJXQJ
XQG+HUVWHOOXQJYRQ0LNURVHQVRUHQ0LNURDNWRUHQXQG0LNURV\VWHPHQVRZLHLQGHU
SUR]HVVEHJOHLWHQGHQ0HVVWHFKQLN'DUEHUKLQDXVEHKHUUVFKHQVLHYHUVFKLHGHQH0HWKRGHQIU
GLH$XVZHUWXQJXQGHOHNWURQLVFKH$XIEHUHLWXQJYRQ6HQVRUVLJQDOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHU
PQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%07
$QZHQGXQJHQGHU0LNURV\VWHPWHFKQLNPLW/DERU0LNURPHFKDWURQLN
4XDOLILNDWLRQV]LHOH
'LH$EVROYHQWLQQHQXQG$EVROYHQWHQGLHVHV0RGXOVHUZHUEHQ.HQQWQLVVHLQGHU$XVOHJXQJ
XQG+HUVWHOOXQJYRQ0LNURVHQVRUHQ0LNURDNWRUHQXQG0LNURV\VWHPHQVRZLHLQGHU
SUR]HVVEHJOHLWHQGHQ0HVVWHFKQLN'DUEHUKLQDXVEHKHUUVFKHQVLHYHUVFKLHGHQH0HWKRGHQIU
GLH$XVZHUWXQJXQGHOHNWURQLVFKH$XIEHUHLWXQJYRQ6HQVRUVLJQDOHQ6LHEHVLW]HQXPIDVVHQGH
LQJHQLHXUZLVVHQVFKDIWOLFKH*UXQGNHQQWQLVVHXQGNHQQHQ0HWKRGHQ]XU$QDO\VH0RGHOELOGXQJ
6LPXODWLRQVRZLH(QWZXUIPLNURPHFKDWURQLVFKHU6\VWHPHXQGVLQGLQGHU/DJHGLHVH
DQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E.ROORTXLXP]XP/DERU
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
F3URWRNROO]XP/DERU
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,27
$QZHQGXQJHQGQQHU6FKLFKWHQPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQLP0DVWHU6WXGLHQJDQJKDEHQ.HQQWQLVVHGHUZLFKWLJVWHQSUDNWLVFKHQ
$QZHQGXQJHQYRQGQQHQ6FKLFKWHQHUZRUEHQ6LHVLQGLQGHU/DJHIUKDUWH2EHUIOlFKHQYRQ
=HUVSDQXQJVZHUN]HXJHQHQHUJLHVSDUHQGH*ODVIDVVDGHQGDVOLFKWVWDUNH.DPHUDREMHNWLYGLH
&RPSDFW'LVF'9'RGHUGHQ)ODFKELOGVFKLUPJHHLJQHWH'QQVFKLFKWV\VWHPHDXV]XZlKOHQ
1DFK$EVFKOXGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQGLH)lKLJNHLWYHUVFKLHGHQH
6FKLFKWV\VWHPHQDFKDQZHQGXQJVRULHQWLHUWHQ*HVLFKWVSXQNWHQ]XEHXUWHLOHQ'XUFKHLJHQH
9HUVXFKHLP/DERUWHLOGHV0RGXOVVLQGGLHHUZRUEHQHQ.HQQWQLVVHYHUWLHIWXQGLQGHU3UD[LVDQ
PHKUHUHQ%HLVSLHOHQHUSUREWZRUGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,27
$QZHQGXQJHQGQQHU6FKLFKWHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQLP0DVWHU6WXGLHQJDQJKDEHQ.HQQWQLVVHGHUZLFKWLJVWHQSUDNWLVFKHQ
$QZHQGXQJHQYRQGQQHQ6FKLFKWHQHUZRUEHQ6LHVLQGLQGHU/DJHIUKDUWH2EHUIOlFKHQYRQ
=HUVSDQXQJVZHUN]HXJHQHQHUJLHVSDUHQGH*ODVIDVVDGHQGDVOLFKWVWDUNH.DPHUDREMHNWLYGLH
&RPSDFW'LVF'9'RGHUGHQ)ODFKELOGVFKLUPJHHLJQHWH'QQVFKLFKWV\VWHPHDXV]XZlKOHQ
1DFK$EVFKOXGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQGLH)lKLJNHLWYHUVFKLHGHQH
6FKLFKWV\VWHPHQDFKDQZHQGXQJVRULHQWLHUWHQ*HVLFKWVSXQNWHQ]XEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
$XVOHJXQJXQG%HUHFKQXQJYRQ)DKU]HXJVWUXNWXUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFK$EVFKOXVVGHU/HKUYHUDQVWDOWXQJYHUWLHIWH.HQQWQLVVHLQ$XIEDX
$XVOHJXQJXQG%HUHFKQXQJYRQ)DKU]HXJVWUXNWXUHQ6LHKDEHQJHVHW]OLFKH9RUVFKULIWHQXQG
5HVWULNWLRQHQE]JOUlXPOLFKHU$XVOHJXQJ3DFNDJHXQG(UJRQRPLHGHU0HFKDQLNGHU
7UDJVWUXNWXUXQGGHUSDVVLYHQ6LFKHUKHLWNHQQHQJHOHUQW'LHN|QQHQVRZRKOJOREDOH
9RUGLPHQVLRQLHUXQJHQYRUQHKPHQXQGGLH(LJHQVFKDIWHQYRQ6WUXNWXUHQDEVFKlW]HQDOVDXFK
QHXH(QWZLFNOXQJHQEH]JOLFKGHQWHFKQLVFKHQZLUWVFKDIWOLFKHQXQGVLFKHUKHLWVUHOHYDQWHQ
$VSHNWHQYHUVWHKHQXQGEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,27
$XVJHZlKOWH)XQNWLRQVFKLFKWHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQPLWGHP$EVFKOXVVGLHVHV0RGXOVYHUWLHIWH.HQQWQLVVHDXI
DXVJHZlKOWHQ*HELHWHQGHU2EHUIOlFKHQWHFKQLN6XSUDOHLWHUVFKLFKWHQ'LDPDQWXQG
GLDPDQWlKQOLFKH6FKLFKWHQ+RFKWHPSHUDWXUNRUURVLRQVFKXW]:lUPHGlPPVFKLFKWHQHUZRUEHQ
*OHLFK]HLWLJKDEHQGLH6WXGLHUHQGHQLKUH)lKLJNHLWYHUEHVVHUWEHVWLPPWH
*UXQGXQWHUVFKHLGXQJHQ]XWUHIIHQGLHLQGHU2EHUIOlFKHQWHFKQLNDEHUDXFKIUYLHOHDQGHUH
7HFKQLNEHUHLFKHHLQH5ROOHVSLHOHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJH]ZLVFKHQHQHUJHWLVFKHQ
WKHUPRG\QDPLVFKHQXQGNLQHWLVFKHQ$VSHNWHQHLQHV3UR]HVVHV]%'LDPDQWV\QWKHVH&9'
2[LGDWLRQ]XXQWHUVFKHLGHQVRZLH
GHQ8QWHUVFKLHG]ZLVFKHQUHDNWLRQVNLQHWLVFKHU.RQWUROOHXQG7UDQVSRUWNRQWUROOHHLQHV
3UR]HVVHV&9'2[LGZDFKVWXPDXI]X]HLJHQ
1DFK$EVFKOXVVGLHVH0RGXOVKDEHQGLH6WXGLHUHQGHQGLH)lKLJNHLWHUODQJWNRPSOH[H
3UREOHPVWHOOXQJHQLQ)RUVFKXQJXQG(QWZLFNOXQJVLFKHU]XDQDO\VLHUHQXQGHUIROJUHLFK]X
O|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/)
%DXPDVFKLQHQXQG.RPPXQDOWHFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVROYLHUHQGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQVFKZHUSXQNWELOGHQGHV:LVVHQEHU
(UGEDXPDVFKLQHQXQGNRPPXQDOWHFKQLVFKH0DVFKLQHQ1HEHQGHQVHOEVWIDKUHQGHQ0DVFKLQHQ
ZHUGHQDXFKDQJHKlQJWHRGHUDQJHEDXWH*HUlWHEHUFNVLFKWLJW
,P5DKPHQGHU/HKUYHUDQVWDOWXQJZLUGGDV:LVVHQEHUGLH.RQVWUXNWLRQXQG$XVOHJXQJ
ZLFKWLJHU.RPSRQHQWHQVRZLHGLH)lKLJNHLWGLHVH.RPSRQHQWHQLQHLQHPGHQ$QIRUGHUXQJHQ
HQWVSUHFKHQGHQ*HVDPWV\VWHPDQ]XRUGQHQYHUPLWWHOW
'HQ6WXGLHUHQGHQHUODQJHQGLH)lKLJNHLWGLH*HVDPWSUR]HVVHHLQ]XVFKlW]HQLQGHQHQ(UGEDX
XQG.RPPXQDOPDVFKLQHQ]X(LQVDW]NRPPHQXQGLQGLH$XVOHJXQJXQG.RQVWUXNWLRQGLHVHU
0DVFKLQHQHLQIOLHHQ]XODVVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
%HXQG9HUDUEHLWXQJYRQ+RO]ZHUNVWRIIHQXQG.XQVWVWRIIHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQJUXQGOHJHQGH.HQQWQLVVHEHUGLHSUR]HVVWHFKQLVFKHQ
=XVDPPHQKlQJHIUGLHJlQJLJHQ)HUWLJXQJVYHUIDKUHQVRZLHGLHYHUZHQGHWH0DVFKLQHQXQG
$QODJHQWHFKQLN6LHNHQQHQGLH(LQWHLOXQJXQGGLH(LJHQVFKDIWHQYRQ+RO]XQG
+RO]YHUEXQGZHUNVWRIIHQVRZLH.XQVWVWRIIHQXQG)DVHU.XQVWVWRII9HUEQGHQXQGN|QQHQGLH
)HUWLJXQJVYHUIDKUHQ8PIRUPHQ7UHQQHQ6SDQHQ8UIRUPHQVRZLH)JHQLQSUDNWLVFKHQ
$QZHQGXQJVIlOOHQLGHQWLIL]LHUHQ1DFK$EVFKOXGHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJH
GLH9HUIDKUHQXQGGLHGD]XJHK|ULJHQ$QODJHQXQWHU%HUFNVLFKWLJXQJZLUWVFKDIWOLFKHU$VSHNWH
VHOEVWVWlQGLJ]XEHZHUWHQXQGDXV]XZlKOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
,1)52%
%LOGYHUDUEHLWXQJ3UDNWLNXP
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQHLQJUXQGOHJHQGHV9HUVWlQGQLVXQG
(UIDKUXQJHQPLWGHU(UIDVVXQJ'LJLWDOLVLHUXQJ9HUEHVVHUXQJ6HJPHQWLHUXQJ$QDO\VHXQG
(UNHQQXQJYRQ]ZHLXQGGUHLGLPHQVLRQDOHQ0XVWHUQ
6LHVLQGSULQ]LSLHOOLQGHU/DJHGLH
$XIJDEHQVWHOOXQJ]XHUIDVVHQ]XPRGHOOLHUHQXQGLQHLQ'HVLJQXP]XVHW]HQ
3UIXQJVPRGDOLWlWHQ
6WXGLHQOHLVWXQJ*UXSSHQNROORTXLHQQDFKGHQHLQ]HOQHQ9HUVXFKHQ8QEHQRWHWHU
/HLVWXQJVQDFKZHLV
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
%LRORJLVFKH0DWHULDOLHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQOHUQHQZLHGLH6WUXNWXUELRORJLVFKHU0DWHULDOLHQHV/HEHZHVHQHUP|JOLFKW
VLFKGHQSK\VLNDOLVFKHQ$QIRUGHUXQJHQLKUHU8PZHOW]XVWHOOHQXQG
YHUVWHKHQGLH=XVDPPHQKlQJH]ZLVFKHQ0LNURVWUXNWXUXQGPHFKDQLVFKHQ(LJHQVFKDIWHQGHU
:HUNVWRIIH
6LHYHUVWHKHQZHOFKH$QIRUGHUXQJHQVLFKGDUDXVIU,PSODQWDWZHUNVWRIIHHUJHEHQ6LH
HUZHUEHQ*UXQGNHQQWQLVVHGDULQZLHJHHLJQHWH,PSODQWDWZHUNVWRIIHIUXQWHUVFKLHGOLFKH
$QZHQGXQJHQDXV]XZlKOHQVLQG
6LHHUZHUEHQDXHUGHP.HQQWQLVVHLQGHUhEHUWUDJXQJGHU%DXSULQ]LSLHQELRORJLVFKHU
0DWHULDOLHQDXIWHFKQLVFKH:HUNVWRIIH%LRPLPHWLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7(0*
%LRPHGL]LQLVFKH7HFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOV%LRPHGL]LQLVFKH7HFKQLNYHUIJHQGLH6WXGLHUHQGHQEHUHLQH
hEHUVLFKWEHUGLHZLFKWLJVWHQ'LDJQRVHYHUIDKUHQGHU+XPDQPHGL]LQ'LHHUZRUEHQHQ
SUDNWLVFKHQ.HQQWQLVVHHUP|JOLFKHQGHQ(QWZXUIXQGGLH$XVZHUWXQJYRQHLQIDFKHQ
'LDJQRVHYHUIDKUHQ
3UIXQJVPRGDOLWlWHQ
0QGOLFKH3UIXQJPLQ6FKULIWOLFKH.ODXVXUPLQQXUEHLVHKUJURHQ
7HLOQHKPHU]DKOHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
%UHQQVWRIIH)HXHUXQJHQXQG%UHQQVWRII]HOOHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQIXQGLHUWH.HQQWQLVVHEHUGLH0|JOLFKNHLWHQXQG9HUIDKUHQ]XU
)|UGHUXQJ9HUHGHOXQJXQG8PVHW]XQJIRVVLOHU%UHQQVWRIIHXQG%LRPDVVH0LWGLHVHQ
.HQQWQLVVHQVLQGVLHQDFKHUIROJUHLFKHU7HLOQDKPHDQGLHVHP0RGXOLQGHU/DJH9HUEUHQQXQJV
9HUJDVXQJVDQODJHQIUGLHXQWHUVFKLHGOLFKHQ%UHQQVWRIIHXQG%UHQQVWRII]HOOHQDXV]XOHJHQ
0LWGHQHUZRUEHQHQIXQGLHUWHQ.HQQWQLVVHN|QQHQVLHXQWHU(LQEH]LHKXQJDQGHUHU'LV]LSOLQHQ
.RQ]HSWHXQG/|VXQJHQHQWZLFNHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)/
'DPDJH7ROHUDQFHXQG6WUXFWXUDO5HOLDELOLW\
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHLQJHQLHXUPlLJH3UREOHPVWHOOXQJHQLP=XVDPPHQKDQJPLW
EUXFKPHFKDQLVFKHQ$XIJDEHQ]XO|VHQ:HLWHUKLQYHUIJHQVLHEHUHLQHQJXWHQhEHUEOLFNXP
EUXFKPHFKDQLVFKH)UDJHVWHOOXQJHQ]XEHXUWHLOHQ(LQ(LQEOLFNLQSUREDELOLVWLVFKH0HWKRGHQ
HUP|JOLFKWGHQ6WXGLHUHQGHQHLQH9HUWLHIXQJGHU(UNHQQWQLVVHXQGHLQH9HUEUHLWHUXQJGHUYRQ
LKQHQDQZHQGEDUHQ0HWKRGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,&79
'HVLJQ9HUIDKUHQVWHFKQLVFKHU$QODJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLHZHVHQWOLFKHQ3UR]HVVVFKULWWH]XU(QWZLFNOXQJXQG*HVWDOWXQJ
HLQHVYHUIDKUHQVWHFKQLVFKHQ3UR]HVVHV6LHNHQQHQGLHHUIRUGHUOLFKHQ,QIRUPDWLRQHQVWRIIOLFK
VLFKHUKHLWVWHFKQLVFKUHDNWLRQVWHFKQLVFKHWFXQGN|QQHQGLHVHDXVJHHLJQHWHQ4XHOOHQ
EHVFKDIIHQ8QWHU1XW]XQJHLQHU)OLHELOGVLPXODWLRQN|QQHQVLHHLQHQTXDQWLWDWLYHQ
9HUIDKUHQVHQWZXUIHUVWHOOHQ)UGLHZHVHQWOLFKHQ$SSDUDWH:lUPHEHUWUDJHU.RORQQHQ
N|QQHQVLHJHHLJQHWH%DXIRUPHQDXVZlKOHQXQGGLHVHDQIRUGHUXQJVJHUHFKWGLPHQVLRQLHUHQ
8QWHU%HDFKWXQJORJLVWLVFKHUXQGVLFKHUKHLWVWHFKQLVFKHU$VSHNWHN|QQHQVLHHLQHQ
$QODJHQHQWZXUIHUVWHOOHQXQGGLHVHQLQJHHLJQHWHU)RUPSUlVHQWLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
6WXGLHQOHLVWXQJ3UlVHQWDWLRQ
/3

6HPHVWHU

0RG1U 0RGXO
0%07
(LQIKUXQJLQGLH0LNURSUR]HVVRUWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH$EVROYHQWLQQHQXQG$EVROYHQWHQGLHVHV0RGXOVHUZHUEHQ.HQQWQLVVHEHUGLH
JUXQGVlW]OLFKH$UEHLWVZHLVHYRQ0LNURSUR]HVVRUHQXQG0LNURFRQWUROOHUQ6LHVLQGLQGHU/DJH
W\SLVFKH6LJQDODXVZHUWXQJV6WHXHUXQJVXQG5HJHOXQJVDXIJDEHQPLW+LOIHYRQ
0LNURFRQWUROOHUQHLJHQVWlQGLJ]XO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7,0$%
(OHNWULVFKH$QWULHEHIU6WUDHQIDKU]HXJH
4XDOLILNDWLRQV]LHOH
1DFK0RGXODEVFKOXVVNHQQHQGLH6WXGLHUHQGHQGLHZHVHQWOLFKHQ6WUXNWXUHQYRQ
KHUN|PPOLFKHQXQGQHXDUWLJHQ)DKU]HXJDQWULHEHQXQGGLHLQGLHVHQ)DKU]HXJHQYHUZHQGHWHQ
HOHNWULVFKHQ0DVFKLQHQXQG8PULFKWHU=XGHPVLQGVLHLQGHU/DJHHLQHHLQIDFKH$XVOHJXQJ
YRU]XQHKPHQ
3UIXQJVPRGDOLWlWHQ
PQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7,0$%
(OHNWULVFKH$QWULHEHIUGHQVSXUJHEXQGHQHQ9HUNHKU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVVLQGGLH6WXGLHUHQGHQEHIlKLJWHLQHV\VWHPRULHQWLHUWH*HVWDOWXQJ
YRQ$QWULHEHQDP%HLVSLHOVSXUJHEXQGHQHU)DKU]HXJHGXUFK]XIKUHQXQGGLH3RWHQWLDOHGHU
YHUVFKLHGHQHQ$QWULHEVPDVFKLQHQHLQ]XVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
PQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,9%
(OHNWURQLVFKHV0RWRUPDQDJHPHQW
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQJUXQGOHJHQGH.HQQWQLVVHEHUGLH0HWKRGHQXQG.RPSRQHQWHQGHV
HOHNWURQLVFKHQ0RWRUPDQDJHPHQWVXQGGHUHQ$QZHQGXQJLQ)RUVFKXQJ(QWZLFNOXQJXQG
6HULH6LHHUODQJHQ.HQQWQLVVHEHUGLH=XVDPPHQKlQJHGHU6WHXHUXQJXQG5HJHOXQJ
PRWRULVFKHU9RUJlQJH'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]W=XVDPPHQKlQJHLQGHU
9HUQHW]XQJYRQ6WHXHUJHUlWHQ]XHUNHQQHQ6LHVLQGLQGHU/DJH$QDORJLHQ]XHUNHQQHQXQG
PRWRUVSH]LILVFKHV:LVVHQ]XWUDQVIHULHUHQXQG]XYHUQHW]HQ'LH6WXGLHUHQGHQHUKDOWHQHLQHQ
(LQEOLFNLQGLHWHFKQLVFKHQ'HWDLOVXQG(QWZLFNOXQJVVFKZHUSXQNWHGHU.RPSRQHQWHQXQG
9HUIDKUHQGHVHOHNWURQLVFKHQ0RWRUPDQDJHPHQWVXQGVLQGLQGHU/DJHQHXH(QWZLFNOXQJHQ
EH]JOLFKGHUWHFKQLVFKHQZLUWVFKDIWOLFKHQXQGXPZHOWSROLWLVFKHQ$VSHNWH]XYHUVWHKHQXQG]X
EHXUWHLOHQ6LHVLQGEHIlKLJW]XUIDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHU
0RWRUHQWHFKQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
(QWZXUIYRQ$XWRPDWLVLHUXQJVV\VWHPHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHU9RUOHVXQJNHQQHQGLH6WXGHQWHQGLHZLFKWLJVWHQ(LQIOXVVIDNWRUHQIUGLH
HUIROJUHLFKH'XUFKIKUXQJYRQ$XWRPDWLVLHUXQJVSURMHNWHQ6LHN|QQHQGLHGDEHLDXIWUHWHQGHQ
NRPSOH[HQ)UDJHVWHOOXQJHQPHWKRGLVFKEHDUEHLWHQXQGN|QQHQGLH5ROOHQGHUEHWHLOLJWHQ
3HUVRQHQJUXSSHQEHUFNVLFKWLJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJJJIVFKULIWOLFKH3UIXQJ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
(QWZHUIHQYRQ9HUNHKUVIOXJ]HXJHQ,,
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUKDOWHQ'HWDLOZLVVHQ]XU*HVWDOWXQJYRQ)OXJ]HXJEDXJUXSSHQGDVVLHIUGLH
0RGHOOELOGXQJXQG]XU/|VXQJGHUHLQ]HOQHQ$XIJDEHQLPPXOWLGLV]LSOLQlUHQ(QWZXUIVSUR]HVV
QXW]HQN|QQHQ'DUEHUKLQDXVJLEWGDV0RGXOHLQHQ(LQEOLFNLQGDV9RUJHKHQEHLGHU
%HVWLPPXQJYRQ6WUXNWXUPDVVHQXQGQRWZHQGLJHU/DVWDQQDKPHQZRGXUFKGLH6WXGLHUHQGHQ
LKUH:LVVHQVEDVLVDXIGHP*HELHWGHV0HWKRGLVFKHQ(QWZHUIHQVYRQ9HUNHKUVIOXJ]HXJHQ
YHUYROOVWlQGLJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,%97
([SHULPHQWHOOHV'HVLJQYHUIDKUHQVWHFKQLVFKHU3UR]HVVH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGGD]XEHIlKLJWDQKDQGVWDWLVWLVFKHU3ULQ]LSLHQGHQV\VWHPDWLVFKHQ
(QWZXUIH[SHULPHQWHOOHU9HUVXFKHIUDXVJHZlKOWHYHUIDKUHQVWHFKQLVFKH3UR]HVVHYRUQHKPHQ
]XN|QQHQ'LH6WXGLHUHQGHQHUZHUEHQLQGHU9RUOHVXQJHLQHQhEHUEOLFNEHUGLH
PDWKHPDWLVFKH%HVFKUHLEXQJPHVVEDUHU0HUNPDOHGXUFKVWDWLVWLVFKH0D]DKOHQDOVDXFKGLH
$QDO\VHH[SHULPHQWHOOHU3UR]HVVYDULDELOLWlWZHLWJHKHQG'DUEHUKLQDXVHUODQJHQGLH
6WXGLHUHQGHQYHUWLHIWH.HQQWQLVVHEHUGDVV\VWHPDWLVFKH6DPPHOQYRQ'DWHQPLWUHODWLY
JHULQJHPH[SHULPHQWHOOHP$XIZDQG'DEHLJHKWHVHLQHUVHLWVXPGLH,GHQWLILNDWLRQGHU
UHOHYDQWHQ)DNWRUHQXQGDQGHUVHLWVXPGLH%HVWLPPXQJRSWLPDOHU1LYHDXVGLHVHU)DNWRUHQIU
GLH3UR]HVVYDULDEOHQXPHLQP|JOLFKVWYROOVWlQGLJHV9HUVWlQGQLVGHU=XVDPPHQKlQJH]ZLVFKHQ
(LQIOXVVIDNWRUHQXQG=LHOJU|HQ]XHUUHLFKHQ
hEXQJ
'LH6WXGLHUHQGHQHUODQJHQ.HQQWQLVVHEHU*UXQGODJHQYRQGHPV\VWHPDWLVFKHQ(QWZXUI
H[SHULPHQWHOOHU9HUVXFKHXQGZHUGHQGD]XEHIlKLJWGLH$QDO\VHH[SHULPHQWHOOHU
3UR]HVVYDULDELOLWlWZHLWJHKHQGGXUFK]XIKUHQ6LHHUZHUEHQHLQ9HUVWlQGQLVEHUGLH
=XVDPPHQKlQJH]ZLVFKHQ(LQIOXVVIDNWRUHQXQG=LHOJU|HQEHLDXVJHZlKOWHQ
YHUIDKUHQVWHFKQLVFKH3UR]HVVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)8
)DEULNSODQXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJH)DEULNHQDQKDQGGHU
JHZRQQHQHQ(UNHQQWQLVVHHLJHQVWlQGLJQDFKHLQHUNODVVLVFKHQ9RUJHKHQVZHLVH]XSODQHQ
'DUEHUKLQDXVN|QQHQGLH6WXGLHUHQGHQPRGHUQH5HFKQHUXQWHUVWW]XQJXQG8PZHOWDVSHNWHLQ
GLH)DEULNSODQXQJLQWHJULHUHQXQGJHlQGHUWHQ5DKPHQEHGLQJXQJHQIUEHVWHKHQGH)DEULNHQ
GXUFK7XQHQXQG$QSDVVHQQDFKNRPPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)8
)DEULNSODQXQJLQGHU(OHNWURQLNSURGXNWLRQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJH)DEULNHQLQGHU
(OHNWURQLNSURGXNWLRQDQKDQGGHUJHZRQQHQHQ(UNHQQWQLVVHHLJHQVWlQGLJQDFKHLQHUNODVVLVFKHQ
9RUJHKHQVZHLVH]XSODQHQ'DUEHUKLQDXVN|QQHQGLH6WXGLHUHQGHQPRGHUQH
5HFKQHUXQWHUVWW]XQJXQG8PZHOWDVSHNWHLQGLH)DEULNSODQXQJLQWHJULHUHQXQGJHlQGHUWHQ
5DKPHQEHGLQJXQJHQIUEHVWHKHQGH)DEULNHQGXUFK7XQHQXQG$QSDVVHQQDFKNRPPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)8
)DEULNSODQXQJPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJH)DEULNHQDQKDQGGHU
JHZRQQHQHQ(UNHQQWQLVVHHLJHQVWlQGLJQDFKHLQHUNODVVLVFKHQ9RUJHKHQVZHLVH]XSODQHQ
'DUEHUKLQDXVN|QQHQGLH6WXGLHUHQGHQPRGHUQH5HFKQHUXQWHUVWW]XQJXQG8PZHOWDVSHNWHLQ
GLH)DEULNSODQXQJLQWHJULHUHQXQGJHlQGHUWHQ5DKPHQEHGLQJXQJHQIUEHVWHKHQGH)DEULNHQ
GXUFK7XQHQXQG$QSDVVHQQDFKNRPPHQ
'LH6WXGLHUHQGHQKDEHQGXUFKGLH7HLOQDKPHDP)DEULNSODQXQJVODERUHUZHLWHUWH.HQQWQLVVHLP
%HUHLFKGHV(LQVDW]HVPRGHUQHU)DEULNSODQXQJVZHUN]HXJHXQGGHU9RUJHKHQVZHLVHLQQHUKDOE
GHU)DEULNSODQXQJHUZRUEHQ'XUFKHLQH)DOOVWXGLHPLWZHFKVHOQGHQ8QWHUQHKPHQN|QQHQGLH
6WXGLHUHQGHQSUDNWLVFKH(UIDKUXQJHQLQGHU)DEULNSODQXQJDXIZHLVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)7
)DKU]HXJNOLPDWLVLHUXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVLVWGHU6WXGHQWLQGHU/DJH6\VWHPH]XU.KOXQJXQG
%HKHL]XQJGHU)DKUJDVW]HOOHGHV.UDIWIDKU]HXJV]XEHXUWHLOHQ]XSODQHQXQGGDEHLDXIWUHWHQGH
3UREOHPHVHOEVWlQGLJ]XO|VHQE]Z/|VXQJVDQVlW]HDXI]X]HLJHQ'DUEHUKLQDXVEHVLW]WHU
HLQHQhEHUEOLFNEHUGLHJHVHW]OLFKHQ$XIODJHQGHU)DKU]HXJNOLPDWLVLHUXQJVRZLHEHUGLH
SROLWLVFKH'LVNXVVLRQ]XUDNWXHOOHQ.lOWHPLWWHOSUREOHPDWLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
)OXJIKUXQJVV\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVDQZHQGXQJVRULHQWLHUWH
.HQQWQLVVHDXIGHP*HELHWYRQ)OXJIKUXQJVV\VWHPHQ'XUFKLKUHJHZRQQHQH.HQQWQLVGHU
.RPELQDWLRQYRQLQWHUGLV]LSOLQlUHQ*UXQGODJHQGHU(OHNWURWHFKQLN3K\VLNXQG
,QJHQLHXUZLVVHQVFKDIWVLQGGLH6WXGLHUHQGHQLQGHU/DJHGLHVSH]LILVFKHQ3UREOHPVWHOOXQJHQ
EHLGHU$XVOHJXQJXQG9HUZHQGXQJYRQ6\VWHPHQ]XU)KUXQJYRQ)OXJ]HXJHQ]XHUNHQQHQ
XQGHLJHQH/|VXQJVYRUVFKOlJH]XIRUPXOLHUHQ'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGHV
0RGXOVQHEHQHLQHUIDFKOLFKHQ7LHIHXQG%UHLWHLP%HUHLFKDNWXHOOHU)OXJIKUXQJVV\VWHPHDXFK
.HQQWQLVVHEHUGLH7HFKQRORJLHQYRQJHSODQWHQ]XNQIWLJHQ)OXJIKUXQJVV\VWHPHQXQGGHQ
JHVHOOVFKDIWOLFKHQSROLWLVFKHQXQG|NRQRPLVFKHQ5DQGEHGLQJXQJHQEHLGHU(LQIKUXQJYRQ
QHXHQ6\VWHPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQRGHU.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
)DKUG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]WIROJHQGH7KHPHQNUHLVHSUD[LVQDK]XEHKDQGHOQ
9RUKHUVDJHGHV)DKU]HXJYHUKDOWHQVDXI/HQNUDGZLQNHOHLQJDEHQ
(LQIOXVVDQDO\VHWHFKQLVFKHU3DUDPHWHUGLHGDV)DKUYHUKDOWHQEHVWLPPHQ
NRQ]HSWLRQHOOH$XVOHJXQJYRQ/HQNXQJVXQG)DKUZHUNVHLJHQVFKDIWHQ
2SWLPLHUXQJGHVTXHUG\QDPLVFKHQ)DKU]HXJYHUKDOWHQV
$XIVWHOOXQJIDKUG\QDPLVFKHU6LPXODWLRQVPRGHOOH
,QWHUSUHWDWLRQYRQ6LPXODWLRQVXQG0HVVGDWHQ
)XQNWLRQVDXVOHJXQJPRGHUQHU)DKUZHUNUHJHOV\VWHPH
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%)=7
)DKUHUDVVLVWHQ]V\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]WIROJHQGH7KHPHQNUHLVHSUD[LVQDK]XEHKDQGHOQ
3ULQ]LSLHQXQG)XQNWLRQVZHLVHQKHXWLJHUXQG]XNQIWLJHU6\VWHPH
(UIDVVXQJXQG,QWHUSUHWDWLRQGHV)3DUDPHWHUUDXPV)DKUHU)DKU]HXJ)DKUXPJHEXQJPLW
+LOIHGHU6HQVRULNXQG(OHNWURQLN6HQVRUIXVLRQ)DKU]HXJVWHXHUXQJ
%HUFNVLFKWLJXQJGHU5DKPHQEHGLQJXQJHQXQGGHU*HVHW]JHEXQJ3URGXNWKDOIWXQJ
+RPRORJDWLRQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
(7,)5
)DKUHUDVVLVWHQ]V\VWHPHPLWPDVFKLQHOOHU:DKUQHKPXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQ*UXQGNHQQWQLVVHEHUDXWRPRWLYH
SUlGLNWLYH6\VWHPHLP.UDIWIDKU]HXJ6LHNHQQHQGHQ6WDQGGHU7HFKQLNEHL)DKUHUDVVLVWHQ]
YRUDXVVFKDXHQGHQ/LFKWXQG6LFKHUKHLWVV\VWHPHQ6LHVLQGLQGHU/DJHVHOEVWlQGLJ
NXQGHQZHUWHDXWRPRWLYHSUlGLNWLYH6\VWHPH]XHQWZHUIHQ
3UIXQJVPRGDOLWlWHQ
.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
)DKUZHUNXQG%UHPVHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]WIROJHQGH7KHPHQNUHLVHSUD[LVQDK]XEHKDQGHOQ
$XVOHJXQJXQG%HUHFKQXQJYRQ
)DKUZHUNNRQVWUXNWLRQHQXQGNRPSRQHQWHQ
%UHPVDQODJHQ
%UHPVV\VWHPHQ
%HZHUWXQJYRQ)DKUZHUNVXQG%UHPVV\VWHPNRQVWUXNWLRQHQKLQVLFKWOLFK
)XQNWLRQDOLWlW
)DKUNRPIRUW
)DKUG\QDPLN
)DKUVLFKHUKHLW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%)=7
)DKU]HXJDQWULHEH
4XDOLILNDWLRQV]LHOH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]WIROJHQGH7KHPHQNUHLVHSUD[LVQDK]XEHKDQGHOQ
)XQNWLRQVZHLVHXQG$XVOHJXQJGHV)DKU]HXJDQWULHEVVWUDQJV
.RQVWUXNWLYH$XVIKUXQJHQGHU.RPSRQHQWHQGHV$QWULHEVVWUDQJV
)DKU]HXJJHWULHEHIU3.:XQG1XW]IDKU]HXJH
$XVOHJXQJXQG%HUHFKQXQJYRQ)DKU]HXJJHWULHEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,.
)HLQZHUNHOHPHQWH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHIHLQZHUNWHFKQLVFKH.RPSRQHQWHQIXQNWLRQVXQG
IHUWLJXQJVJHUHFKW]XNRQVWUXLHUHQ6LHKDEHQGLH)lKLJNHLWHUZRUEHQ)HLQZHUNWHFKQLVFKH
.RQVWUXNWLRQHQNULWLVFK]XEHXUWHLOHQ,QVEHVRQGHUHVLQGVLHLQGHU/DJHIHLQZHUNWHFKQLVFKH
=DKQUDGJHWULHEHIXQNWLRQVJHUHFKWDXV]XOHJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)6
)HVWLJNHLWXQG0HWDOOXUJLHYRQ)JHYHUELQGXQJHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQHUZHLWHUWH.HQQWQLVVHEHUGLH
%HHLQIOXVVXQJGHV:HUNVWRII]XVWDQGHVXQGGHQGDUDXVUHVXOWLHUHQGHQ(LJHQVFKDIWHQGLHGXUFK
6FKZHLSUR]HVVHHQWVWHKHQN|QQHQ'LH6WXGLHUHQGHQHUOHUQHQZLHVLFKORNDOH(UZlUPXQJHQ
DXIGLH6WUXNWXUXQGDXIGLH)HVWLJNHLWVHLJHQVFKDIWHQYRQ6FKZHLYHUELQGXQJHQDXV6WDKOXQG
$OXPLQLXPZHUNVWRIIHQDXVZLUNHQXQGZLHVLFKZHUNVWRIIDQJHSDWH6FKZHLYHUELQGXQJHQ
HLQVWHOOHQODVVHQ$XHUGHPEHVLW]HQGLH6WXGLHUHQGHQ.HQQWQLVVHEHUGLH(QWVWHKXQJXQG
$XVZLUNXQJHQYRQ(LJHQVSDQQXQJHQEHLP6FKZHLHQVRZLH0|JOLFKNHLWHQ]XU
(LJHQVSDQQXQJVEHVWLPPXQJXQGJHHLJQHWH$EKLOIHPDQDKPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ0QGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,))
)OXJIKUXQJLP)OXJYHUVXFK
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVKDEHQGLH6WXGLHUHQGHQLQVEHVRQGHUH)lKLJNHLWHQDXIGHP
*HELHWGHU7HDPDUEHLWXQG.RPPXQLNDWLRQVIlKLJNHLWJHOHUQW6LHVLQGLQGHU/DJH(LQ]HOWHDPV
]XOHLWHQVLFKLQ7HDPV]XLQWHJULHUHQXQGLKQHQEHDXIWUDJWH(LQ]HODXIJDEHQHLJHQVWlQGLJ]X
EHDUEHLWHQ
'HVZHLWHUHQKDEHQGLH6WXGLHUHQGHQQDFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVJUXQGOHJHQGH
.HQQWQLVVHDXIGHP*HELHWYRQ)OXJIKUXQJVV\VWHPHQ'XUFKLKUHJHZRQQHQH.HQQWQLVYRQ
LQWHUGLV]LSOLQlUHQ*UXQGODJHQGHU(OHNWURWHFKQLN3K\VLNXQG,QJHQLHXUZLVVHQVFKDIWVLQGGLH
6WXGLHUHQGHQLQGHU/DJHGLHVSH]LILVFKHQ3UREOHPVWHOOXQJHQEHLGHU$XVOHJXQJXQG
9HUZHQGXQJYRQ6\VWHPHQ]XU)KUXQJYRQ)OXJ]HXJHQ]XHUNHQQHQXQGHLJHQH
/|VXQJVYRUVFKOlJH]XIRUPXOLHUHQ'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGHV0RGXOV
QHEHQHLQHUIDFKOLFKHQ7LHIHXQG%UHLWHLP%HUHLFKDNWXHOOHU)OXJIKUXQJVV\VWHPHDXFK
.HQQWQLVVHEHUGLH7HFKQRORJLHQYRQJHSODQWHQ]XNQIWLJHQ)OXJIKUXQJVV\VWHPHQXQGGHQ
JHVHOOVFKDIWOLFKHQSROLWLVFKHQXQG|NRQRPLVFKHQ5DQGEHGLQJXQJHQEHLGHU(LQIKUXQJYRQ
QHXHQ6\VWHPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DPQGOLFKH3UIXQJ0LQXWHQ
]X/HKUYHUDQVWDOWXQJ)OXJIKUXQJVV\VWHPH*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
)XQNWLRQGHV)OXJYHUNHKUVPDQDJHPHQWV
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUWLHIHQLKU:LVVHQEHUGLH0HWKRGHQGHVPRGHUQHQ
)OXJYHUNHKUVPDQDJHPHQWV'LH6WXGLHUHQGHQHUZHUEHQ.HQQWQLVVHEHUGLH3UR]HVVNHWWHQGHU
)OXJVLFKHUXQJLQGHPLKQHQGLHVHDQ)DOOEHLVSLHOHQDXVGHU3UD[LVYHUDQVFKDXOLFKWZHUGHQ
$QKDQGGHU'DUVWHOOXQJYRQ%HLQDKHXQIlOOHQXQGWDWVlFKOLFKHQ8QIlOOHQZHUGHQGLH
6WXGLHUHQGHQEHIlKLJWGLH(QWVWHKXQJYRQSRWHQWLHOOHQ.RQIOLNWHQ]XHUNHQQHQXQGSRWHQWLHOOH
/|VXQJHQ]XHUDUEHLWHQ'LH6WXGLHUHQGHQVLQGQDFK$EVROYLHUXQJGHV0RGXOVLQGHU/DJHVLFK
DQKDQGGLHVHU)DOOVWXGLHQLQWHQVLYPLWGHQ)HLQKHLWHQXQWHUVFKLHGOLFKHU3UR]HVVNHWWHQ
DXVHLQDQGHU]XVHW]HQXQGHUODQJHQVR'HWDLONHQQWQLVVHEHUGLH)XQNWLRQGHV
)OXJYHUNHKUVPDQDJHPHQWV)HUQHUHUZHUEHQGLH6WXGLHUHQGHQ:LVVHQEHUGLH3UD[LVGHU
9HUNHKUVIOXVVUHJHOXQJLP/XIWUDXPVRZLHDQ9HUNHKUVIOXJKlIHQ$QKDQGYRQDNWXHOOHQ
(QWZLFNOXQJVEHLVSLHOHQHUODQJHQGLH6WXGLHUHQGHQ+LQWHUJUXQGZLVVHQEHUGLH3ODQXQJHQ]XU
+DUPRQLVLHUXQJGHV/XIWUDXPHVLQ(XURSDVRZLHLQGHQ86$
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQRGHU.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,.
)XQNWLRQVHLQKHLWHQGHU,QIRUPDWLRQVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHSK\VLNDOLVFKH*UXQGODJHQXQG(IIHNWHLQIHLQZHUNWHFKQLVFKH
.RPSRQHQWHQLQQDFKULFKWHQYHUDUEHLWHQGHQ6\VWHPHQXQG3HULSKHULHJHUlWHQGHU
'DWHQYHUDUEHLWXQJDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU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

0RG1U 0RGXO
0%,9%
*URPRWRUHQXQG*DVPRWRUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQJUXQGOHJHQGH.HQQWQLVVHEHU*URPRWRUHQXQG*DVPRWRUHQVRZLH
GHUHQ(LQVWDW]DOV6FKLIIVKDXSWDQWULHEHRGHU6WDWLRQlUDJJUHJDWH6LHHUODQJHQ.HQQWQLVVHEHU
GLHHLQJHVHW]WHQ%UHQQYHUIDKUHQXQG.UDIWVWRIIH'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]W
NRQVWUXNWLYH%HVRQGHUKHLWHQGLHVHU0RWRUHQ]XHUNHQQHQ6LHVLQGLQGHU/DJH$QDORJLHQ]X
HUNHQQHQXQGPRWRUVSH]LILVFKHV:LVVHQ]XWUDQVIHULHUHQXQG]XYHUQHW]HQ'LH6WXGLHUHQGHQ
HUKDOWHQHLQHQ(LQEOLFNLQGLHWHFKQLVFKHQ'HWDLOVXQG(QWZLFNOXQJVVFKZHUSXQNWH*URPRWRUHQ
XQG*DVPRWRUHQXQGVLQGLQGHU/DJHQHXH(QWZLFNOXQJHQEH]JOLFKGHUWHFKQLVFKHQ
ZLUWVFKDIWOLFKHQXQGXPZHOWSROLWLVFKHQ$VSHNWH]XYHUVWHKHQXQG]XEHXUWHLOHQ6LHVLQG
EHIlKLJW]XUIDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHU0RWRUHQWHFKQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,))
*UXQGODJHQGHU)OXJVLFKHUXQJ
4XDOLILNDWLRQV]LHOH
$XVJHKHQGYRP/XIWYHUNHKUVV\VWHPDOV7HLOGHV6\VWHPV/XIWYHUNHKUZHUGHQGHQ6WXGLHUHQGHQ
GLHJUXQGOHJHQGHQ(OHPHQWHGHU)OXJVLFKHUXQJQlKHUJHEUDFKW'LH6WXGLHUHQGHQHUODQJHQGXUFK
$EVROYLHUXQJGHV0RGXOVQHEHQHLQHUIDFKOLFKHQ7LHIHXQG%UHLWHLP%HUHLFKDNWXHOOHU
)OXJVLFKHUXQJVV\VWHPHXQGYHUIDKUHQDXFK.HQQWQLVVHEHU.RQ]HSWHXQG7HFKQRORJLHQ
GHU]HLWLJHUJHSODQWHU)OXJVLFKHUXQJVV\VWHPH:HLWHUKLQHUODQJHQGLH6WXGLHUHQGHQ(LQEOLFNLQ
GLHQRUPDWLYHQXQG|NRQRPLVFKHQ5DQGEHGLQJXQJHQEHLGHU(LQIKUXQJQHXHU6\VWHPHLQGHU
)OXJVLFKHUXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQRGHU.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
*UXQGODJHQIUGHQ(QWZXUIYRQ6HJHOIOXJ]HXJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQDHURG\QDPLVFKHXQGIOXJPHFKDQLVFKH.HQQWQLVVH]XP(QWZXUIXQG
]XU*HVWDOWXQJYRQ6HJHOIOXJ]HXJHQ6LHNHQQHQGLH(QWZXUIV]LHOHYRQ6HJHOIOXJ]HXJHQXQG
N|QQHQVLHLQGLH*HVWDOWXQJYRQ6HJHOIOXJ]HXJHQXPVHW]HQ'LH6WXGLHUHQGHQN|QQHQGLH
FKDUDNWHULVWLVFKHQ(LJHQVFKDIWHQYRQ)OJHOQ/HLWZHUNHQXQG5PSIHQHUPLWWHOQXQG
EHZHUWHQ6LHOHUQHQHLQIDFKH:HUN]HXJHIU$QDO\VHXQG(QWZXUIYRQ.RPSRQHQWHQYRQ
6HJHOIOXJ]HXJHQNHQQHQXQGDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
+DQGOLQJDEVWLPPXQJXQG2EMHNWLYLHUXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]WIROJHQGH7KHPHQNUHLVHSUD[LVQDK]XEHKDQGHOQ
$XVOHJXQJXQG%HZHUWXQJYRQ+DQGOLQJHLJHQVFKDIWHQ
3UR]HVVHGHU)DKU]HXJDEVWLPPXQJ
'XUFKIKUXQJYRQ)DKU]HXJWHVWV
$QDO\VHIDKUG\QDPLVFKHU0HXQG.HQQSDUDPHWHU
6XEMHNWLYEHZHUWXQJ
2EMHNWLYLHUXQJYRQ+DQGOLQJHLJHQVFKDIWHQ
(LQIOXQDKPHGXUFKDNWLYH5HJHOV\VWHPH
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,I:
+RFKWHPSHUDWXUXQG/HLFKWEDXZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHEHUGLH(LJHQVFKDIWHQXQG
$QZHQGXQJVJHELHWHZLFKWLJHU/HLFKWEDXXQG+RFKWHPSHUDWXUZHUNVWRIIH(EHQVROHUQHQVLHGLH
ZLFKWLJVWHQ+HUVWHOOXQJVYHUIDKUHQNHQQHQ6LHVLQGLQGHU/DJH:HUNVWRIIHIU/HLFKWEDXXQG
+RFKWHPSHUDWXUDQZHQGXQJHQVLFKHUHLQ]XVHW]HQXQGNRPSOH[H)UDJHVWHOOXQJHQLP
=XVDPPHQKDQJPLWVROFKHQ$QZHQGXQJHQ]XO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
+RFKWHPSHUDWXUXQG/HLFKWEDXZHUNVWRIIHPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHEHUGLH(LJHQVFKDIWHQXQG
$QZHQGXQJVJHELHWHZLFKWLJHU/HLFKWEDXXQG+RFKWHPSHUDWXUZHUNVWRIIH(EHQVROHUQHQVLHGLH
ZLFKWLJVWHQ+HUVWHOOXQJVYHUIDKUHQNHQQHQ6LHVLQGLQGHU/DJH:HUNVWRIIHIU/HLFKWEDXXQG
+RFKWHPSHUDWXUDQZHQGXQJHQVLFKHUHLQ]XVHW]HQXQGNRPSOH[H)UDJHVWHOOXQJHQLP
=XVDPPHQKDQJPLWVROFKHQ$QZHQGXQJHQ]XO|VHQ
6LHKDEHQGLH)lKLJNHLWHUZRUEHQGLHJHZRQQHQHQ(UNHQQWQLVVHDQ+DQGGHV%HLVSLHOV
7LWDQOHJLHUXQJHQSUDNWLVFKXQWHU9HUZHQGXQJJlQJLJHUWHFKQLVFKHU*HUlWHXP]XVHW]HQXQG
ZLVVHQZHOFKH7LWDQOHJLHUXQJHQVLFKIUZHOFKH$QZHQGXQJHQHLJQHQXQGZRUDXIEHLLKUHP
(LQVDW]]XDFKWHQLVW6LHVLQG]XGHPLQGHU/DJHLQ*UXSSHQ]XDUEHLWHQXQGHU]LHOWH
(UJHEQLVVHIDFKJHUHFKWVFKULIWOLFKXQGPQGOLFK]XYHUPLWWHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,9%
,QGL]LHUWHFKQLNDQ9HUEUHQQXQJVPRWRUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQJUXQGOHJHQGH.HQQWQLVVHEHUGLH0HWKRGHQGHU
=\OLQGHUGUXFNLQGL]LHUXQJXQGGHUHQ$QZHQGXQJLQ)RUVFKXQJXQG(QWZLFNOXQJ6LHHUODQJHQ
.HQQWQLVVHEHUGLH=XVDPPHQKlQJHGHU$QDO\VHLQQHUPRWRULVFKHU9RUJlQJH'LH
6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]W=XVDPPHQKlQJHLQGHUDQJHZDQGWHQ
7KHUPRG\QDPLN]XHUNHQQHQ6LHVLQGLQGHU/DJH$QDORJLHQ]XHUNHQQHQXQG
PRWRUVSH]LILVFKHV:LVVHQ]XWUDQVIHULHUHQXQG]XYHUQHW]HQ'LH6WXGLHUHQGHQHUKDOWHQHLQHQ
(LQEOLFNLQGLHWHFKQLVFKHQ'HWDLOVXQG(QWZLFNOXQJVVFKZHUSXQNWHGHU,QGL]LHUWHFKQLNDQ
9HUEUHQQXQJVPRWRUHQXQGVLQGLQGHU/DJHQHXH(QWZLFNOXQJHQEH]JOLFKGHUWHFKQLVFKHQ
ZLUWVFKDIWOLFKHQXQGXPZHOWSROLWLVFKHQ$VSHNWH]XYHUVWHKHQXQG]XEHXUWHLOHQ6LHVLQG
EHIlKLJW]XUIDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHU0RWRUHQWHFKQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,.
,QGXVWULDO'HVLJQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJHHLQH$XIJDEHJHULQJHU
.RPSOH[LWlWLQHLQHDQVSUHFKHQGH]HLFKQHULVFKH'DUVWHOOXQJNRQNUHWXP]XVHW]HQXQGDXFK
GUHLGLPHQVLRQDOH2EMHNWH]XHUVWHOOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,)8
,QGXVWULHOOH,QIRUPDWLRQVYHUDUEHLWXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHKHUUVFKHQGLH*UXQGODJHQEH]JOLFKGHV(LQVDW]HVYRQ
,QIRUPDWLRQVYHUDUEHLWXQJLQGHU,QGXVWULH6LHVLQGLQGHU/DJHGLHLKQHQYHUPLWWHOWHQ
.HQQWQLVVHIUGLH%HZHUWXQJXQG'XUFKIKUXQJYRQ,73URMHNWHQDQ]XZHQGHQ'LH
6WXGLHUHQGHQN|QQHQSURMHNWEH]RJHQH(QWVFKHLGXQJHQXQWHU(LQEH]LHKXQJWHFKQLVFKHUXQG
ZLUWVFKDIWOLFKHU*HVLFKWVSXQNWHWUHIIHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
:lUPHXQG6WRIIEHUWUDJHUV\VWHPHPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQIXQGLHUWH.HQQWQLVVHEHUGLHPDWKHPDWLVFKHQXQG
QDWXUZLVVHQVFKDIWOLFKHQ*UXQGODJHQGHV:lUPHXQG6WRIIEHUJDQJV6LHKDEHQVLFKGLH
.HQQWQLVVHIUGLH.RQVWUXNWLRQ%HUHFKQXQJXQG$XVOHJXQJGHU$QODJHQV\VWHPHXQGGHUHQ
2SWLPLHUXQJHUZRUEHQ6LHVLQGLQGHU/DJH3UREOHPVWHOOXQJHQEHLGHU$XVOHJXQJXQG
.RQVWUXNWLRQYRQ:lUPHXQG6WRIIEHUWUDJHUV\VWHPHQHUIROJUHLFK]XO|VHQXQGLQQRYDWLYH
.RQ]HSWHXQWHU(LQEH]LHKXQJDQGHUHU'LV]LSOLQHQ]XHQWZLFNHOQ'LH6WXGLHUHQGHQKDEHQ
IXQGLHUWH.HQQWQLVVHEHUGLHKlXILJVWHQ0HVVPHWKRGHQDQHQHUJLHWHFKQLVFKHQ$QODJHQXQG
VLQGLQGHU/DJH0HVVXQJHQVHOEVWVWlQGLJGXUFK]XIKUHQXQG]%LQ)RUPYRQ%LODQ]HQ
DXV]XZHUWHQ
'LH6WXGLHUHQGHQVLQGLQGHU/DJHVLFKLPVR]LDOHQ*HIJHHLQHU*UXSSHHLQ]XRUGQHQXQG
EHVLW]HQGLH)lKLJNHLW(UJHEQLVVHXQWHUHLQDQGHU]XNRPPXQL]LHUHQXQGLQVFKULIWOLFKHU)RUP
DXI]XEHUHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
F.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,)8
,QGXVWULHOOH3ODQXQJVYHUIDKUHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQ0HWKRGHQZHOFKHIUGLH
(QWZLFNOXQJYRQ8QWHUQHKPHQVVWUDWHJLHQVRZLHGHU3ODQXQJXQG5HDOLVLHUXQJYRQ3URMHNWHQ
VRZLHGHUHQ(UJHEQLVNRQWUROOHHLQJHVHW]WZHUGHQ=XGHPVLQGVLHLQGHU/DJH
6LWXDWLRQVDQDO\VHQGXUFK]XIKUHQ=LHOIRUPXOLHUXQJHQDXI]XVWHOOHQXQG.UHDWLYWHFKQLNHQ]XU
,GHHQVXFKHDQ]XZHQGHQ6LHKDEHQ.HQQWQLVVHEHU*HVFKlIWVSUR]HVVHXQGJlQJLJH
6LPXODWLRQVSURJUDPPHHUZRUEHQXQGVLQGVLFKGHU9HUDQWZRUWXQJGHV,QJHQLHXUEHUXIV
EHZXVVW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU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
0RG1U 0RGXO
0%,)6
0RGHOOLHUHQXQG6LPXOLHUHQLQGHU)JHWHFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJHGLHLQPRGHUQHQ
3URGXNWLRQVHQWVWHKXQJVSUR]HVVHQQRWZHQGLJHQ3URGXNWLRQVSUR]HVVHDOVDXFKGLH(LJHQVFKDIWHQ
GHUKLHUDXVUHVXOWLHUHQGHQ3URGXNWHVLPXODWLY]XHUIDVVHQE]ZGDU]XVWHOOHQ'LH6WXGLHUHQGHQ
KDEHQGLHWKHURWLVFKHQ*UXQGODJHQXQGGDVPHWKRGLVFKH:LVVHQ]XU1XW]XQJYRQ
0RGHOOLHUXQJVXQG6LPXODWLRQVWHFKQLNHQ]XU$XVOHJXQJXQG$XVIKUXQJYRQ
)JHYHUELQGXQJHQHUZRUEHQ'LH6WXGLHUHQGHQNHQQHQGLH(LQVDW]P|JOLFKNHLWHQGHUJlQJLJHQ
6LPXODWLRQVZHUN]HXJHLQGHU3URGXNWXQG3URGXNWLRQVSODQXQJDXV6LFKWGHU)JHWHFKQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
6XVWDLQDELOLW\LQ3URGXFWLRQ(QJLQHHULQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQEHU.HQQWQLVVHIUGLH3ODQXQJ*HVWDOWXQJXQG(QWZLFNOXQJ
QDFKKDOWLJNHLWVRULHQWLHUWHU3URGXNWLRQVV\VWHPHXQGNHQQHQ$QIRUGHUXQJHQ6WUDWHJLHQ]%
(IIL]LHQ]VWUDWHJLHXQG3ULQ]LSLHQ]%.UHLVODXISULQ]LS9HUPHLGXQJVSULQ]LSHLQHU
QDFKKDOWLJHQ(QWZLFNOXQJ'LH6WXGLHUHQGHQVLQGLQGHU/DJHDXVJHKHQGYRQ
XQWHUQHKPHULVFKHQ6WUDWHJLHQXQG5DKPHQEHGLQJXQJHQEHVWHKHQGH3URGXNWLRQVV\VWHPHLQ
|NRQRPLVFKHU|NRORJLVFKHUXQGVR]LDOHU'LPHQVLRQ]XEHZHUWHQXQGUHOHYDQWH
+DQGOXQJVIHOGHUXQG0DQDKPHQIUHLQHQDFKKDOWLJH3URGXNWLRQ]XLGHQWLIL]LHUHQXQG]X
HQWZLFNHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
3URGXNWLRQVWHFKQLNIUGLH.UDIWIDKU]HXJWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQDP(QGHGHV0RGXOVGLHZLFKWLJVWHQ(UNHQQWQLVVHGHU
)HUWLJXQJVWHFKQLNGHU)JHXQG.OHEHWHFKQLNVRZLHGHU%HVFKLFKWXQJVWHFKQRORJLHHUZRUEHQ
'DEHLZXUGHEHVRQGHUVDXI3UREOHPVWHOOXQJHQDXVGHU$XWRPRELOLQGXVWULHHLQJHJDQJHQ
6LHYHUIJHQDP(QGHGHV0RGXOVEHU.HQQWQLVVHYRQ)HUWLJXQJVYHUIDKUHQGLHEHUZLHJHQG
LQGHU$XWRPRELOLQGXVWULHHLQJHVHW]WZHUGHQ
'HU6WXGLHUHQGHKDWGDVNRPSOHWWHSURGXNWLRQVWHFKQLVFKH6SHNWUXPGHV)DKU]HXJEDXVPLW
VHLQHQ0DVFKLQHQXQGGHUHQ.RPSRQHQWHQNHQQHQJHOHUQW
'HU6WXGLHUHQGHLVWVRPLWDP(QGHGHU/HKUYHUDQVWDOWXQJLQGHU/DJHLQ$EKlQJLJNHLWYRP
MHZHLOLJHQ$QZHQGXQJVIDOOHQWVSUHFKHQGH)HUWLJXQJVYHUIDKUHQDXV]XZlKOHQXQG
3UR]HVVSDUDPHWHU]XEHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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

0RG1U 0RGXO
0%,:)
3URGXNWXQG/LIH&\FOH0DQDJHPHQWPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQ.HQQWQLVVHLQGHQ%HUHLFKHQ'HQNHQLQ
6\VWHPHQXQG/HEHQV]\NOXVGHQNHQHUZRUEHQ$XVJHKHQGYRQGHP/HLWELOGHLQHU
1DFKKDOWLJHQ(QWZLFNOXQJKDEHQVLH)lKLJNHLWHQ0HWKRGHQXQG:HUN]HXJH]XU
OHEHQVSKDVHQEHUJUHLIHQGHQ3URGXNWXQG3UR]HVVJHVWDOWXQJHUODQJW'LH6WXGLHUHQGHQVLQGLQ
GHU/DJH0HWKRGHQXQG:HUN]HXJHSUREOHPVSH]LILVFKDXV]XZlKOHQXQGDQ]XZHQGHQ'LH
6WXGLHUHQGHQKDEHQHLQHV\VWHPLVFKH6LFKWDXIGDV8QWHUQHKPHQXQGGHQ/HEHQVZHJYRQGHU
3URGXNWLGHHELV]XU(QWVRUJXQJHLQHV3URGXNWHVHQWZLFNHOW'XUFKGLH*HVWDOWXQJGHUhEXQJ
DOV3URMHNWDXIJDEHEHVLW]HQGLH6WXGLHUHQGHQ]XVlW]OLFKH4XDOLILNDWLRQHQKLQVLFKWOLFK
7HDPDUEHLWXQG3URMHNWPDQDJHPHQW
,P5DKPHQGHV/DERUVKDEHQGLH6WXGLHUHQGHQ.HQQWQLVVHXQG)lKLJNHLWHQDXVGHQ
7KHPHQEHUHLFKHQ0DWHULDOXQG(QHUJLHHIIL]LHQ]LP3URGXNWOHEHQVODXIVRZLHgNRELODQ]LHUXQJ
HUZRUEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E%HULFKW]XPYRUOHVXQJVEHJOHLWHQGHQ3URMHNWVRZLH5HIHUDW*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWQRWH
F3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWQRWH

/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
5HFKQHUJHIKUWH3URGXNWLRQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQ.HQQWQLVVHEHU6\VWHPH]XU8QWHUVWW]XQJGHU3URGXNWHQWZLFNOXQJ
HUZRUEHQ6LHVLQGLQGHU/DJHDQGHU(UDUEHLWXQJXQG8PVHW]XQJYRQ.RQ]HSWLRQHQ]XU
1XW]XQJGHU,QIRUPDWLRQVXQG.RPPXQLNDWLRQVWHFKQLNLQ3URGXNWHQWVWHKXQJVSUR]HVVHQ
PDJHEOLFKPLW]XZLUNHQ)HUQHUKDEHQGLH6WXGLHUHQGHQ.HQQWQLVVHEHUGLH6\VWHPDWLNGHU
UHFKQHUXQWHUVWW]WHQ3ODQXQJVROFKHU6\VWHPH'LJLWDOH)DEULN9LUWXHOOH3URGXNWLRQHUZRUEHQ
XQGVLQGLQGHU/DJHGLHVHLQGHU3UD[LVDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)6
4XDOLWlWVVLFKHUXQJLQGHU/DVHUPDWHULDOEHDUEHLWXQJ
4XDOLILNDWLRQV]LHOH
+RKH6WFN]DKOHQXQGHUK|KWH6LFKHUKHLWVDQIRUGHUXQJHQPDFKHQHLQ4XDOLWlWVPDQDJHPHQWLQ
GHU)JHWHFKQLNXQXPJlQJOLFK1DFK$EVFKOXGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGLH
WKHRUHWLVFKHQ*UXQGODJHQXQGGDVPHWKRGLVFKH:LVVHQEHUGLH.RPSRQHQWHQXQG0HWKRGHQ
HLQHV4XDOLWlWVVLFKHUXQJVV\VWHPVPLW+LQEOLFNDXIVWUDKOWHFKQLVFKH)HUWLJXQJVYHUIDKUHQ
HUZRUEHQ0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJH4XDOLWlWVPHUNPDOHEHL
/DVHUVFKQLWWHQXQG/DVHUVFKZHLQlKWHIHVW]XOHJHQ9HUIDKUHQ]XU4XDOLWlWVSUIXQJXQGHLQH
4XDOLWlWVSODQXQJGXUFK]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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

0RG1U 0RGXO
0%,)6
9HUELQGXQJVWHFKQLNLQGHU(OHNWURQLNSURGXNWLRQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGLHWKHRUHWLVFKHQ*UXQGODJHQXQGGDV
PHWKRGLVFKH:LVVHQEHUGLH9HUELQGXQJVWHFKQLNLQGHU(OHNWURQLNSURGXNWLRQHUZRUEHQ'LH
6WXGLHUHQGHQEHVLW]HQ.HQQWQLVVHEHUGLHDNWXHOOHQ9HUIDKUHQXQGGLH7HFKQRORJLHQGHU
9HUELQGXQJVWHFKQLN0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJH3DFNLQJNRQ]HSWHIU
HOHNWURQLVFKH6\VWHPH]XHQWZHUIHQGLHJlQJLJHQ0RQWDJHWHFKQLNHQDQ]XZHQGHQVRZLHGLH
4XDOLWlWXQGGLH=XYHUOlVVLJNHLWYRQHOHNWURQLVFKHQ9HUELQGXQJHQ]XEHUSUIHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)6
6WUDKOWHFKQLVFKH)HUWLJXQJVYHUIDKUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQLQGLHVHP0RGXOGLH*UXQGODJHQVWUDKOWHFKQLVFKHU
)HUWLJXQJVYHUIDKUHQPLWGHQGD]XJHK|ULJHQVWUDKOWHFKQLVFKHQ:HUN]HXJHQLQVEHVRQGHUHZLUG
DXIGLH0DWHULDOEHDUEHLWXQJPLWGHP/DVHUXQGGHP(OHNWURQHQVWUDKOHLQJHJDQJHQ'LH
6WXGHQWHQEHVLW]HQQDFKGHPHUIROJUHLFKHQ$EVFKOXVVGLHVHV0RGXOVGLHJUXQGOHJHQGHQ
.HQQWQLVVHGHU/DVHUVWUDKOHU]HXJXQJGHV$XIEDXVXQGGHU(LQVDW]EHUHLFKHGHUYHUVFKLHGHQHQ
/DVHU$XHUGHPHUZHUEHQGLH6WXGLHUHQGHQ.HQQWQLVVHEHUGLHXQWHUVFKLHGOLFKHQXQG
ZHLWUHLFKHQGHQ0|JOLFKNHLWHQGHU0DWHULDOEHDUEHLWXQJ]%6FKZHLHQ6FKQHLGHQ%RKUHQ
$EWUDJHQPLWWHOV/DVHUVWUDKOXQJ'DUEHUKLQDXVHUODQJHQGLH6WXGLHUHQGHQ.HQQWQLVVHEHU
GHQ$QODJHQDXIEDXXQGGDV)XQNWLRQVSULQ]LSGHU(OHNWURQHQVWUDKOHU]HXJXQJVRZLHEHUGHQ
3UR]HVVGHV(OHNWURQHQVWUDKOVFKZHLHQV
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)6
9HUELQGXQJVWHFKQLNLQGHU(OHNWURQLNSURGXNWLRQPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGLHWKHRUHWLVFKHQ*UXQGODJHQXQGGDV
PHWKRGLVFKH:LVVHQEHUGLH9HUELQGXQJVWHFKQLNLQGHU(OHNWURQLNSURGXNWLRQHUZRUEHQ'LH
6WXGLHUHQGHQEHVLW]HQ.HQQWQLVVHEHUGLHDNWXHOOHQ9HUIDKUHQXQGGLH7HFKQRORJLHQGHU
9HUELQGXQJVWHFKQLN0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJH3DFNLQJNRQ]HSWHIU
HOHNWURQLVFKH6\VWHPH]XHQWZHUIHQGLHJlQJLJHQ0RQWDJHWHFKQLNHQDQ]XZHQGHQVRZLHGLH
4XDOLWlWXQGGLH=XYHUOlVVLJNHLWYRQHOHNWURQLVFKHQ9HUELQGXQJHQ]XEHUSUIHQ=XGHPKDEHQ
GLH6WXGLHUHQGHQ.HQQWQLVVHEHUDQDO\WLVFKH9HUIDKUHQ]XU2SWLPLHUXQJGHU(LJHQVFKDIWHQXQG
GHU=XYHUOlVVLJNHLWHUODQJW'LH6WXGLHUHQGHQVLQGLQGHU/DJHZLVVHQVFKDIWOLFKH(UNHQQWQLVVH
XQG0HWKRGHQLQGHU*UXSSHHUIROJUHLFKDQ]XZHQGHQE]ZXP]XVHW]HQVRZLH(UJHEQLVVH
XQWHUHLQDQGHU]XNRPPXQL]LHUHQXQGLQVFKULIWOLFKHU)RUPDXI]XEHUHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHLGHU%HUHFKQXQJ
GHU*HVDPWPRGXOQRWH
E3URWRNROORGHUHLQ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHLGHU
%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,)6
:HUNVWRIISUIXQJ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOHVEHKHUUVFKHQGLH6WXGLHUHQGHQGLHWKHRUHWLVFKHQ*UXQGODJHQ
XQGGDVPHWKRGLVFKH:LVVHQ]XP(LQVDW]GHU:HUNVWRIISUIXQJ'LH6WXGLHUHQGHQHUOHUQHQGLH
JlQJLJHQ9HUIDKUHQGHU]HUVW|UXQJVIUHLHQ:HUNVWRIISUIXQJ0LWGHPHUZRUEHQHQ:LVVHQVLQG
VLHLQGHU/DJHPLW+LOIHYRQ]HUVW|UXQJVIUHLHQ3UIYHUIDKUHQGLH4XDOLWlWYRQ
)JHYHUELQGXQJHQ]XEHUSUIHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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

0RG1U 0RGXO
0%,:)
3URGXNWXQG/LIH&\FOH0DQDJHPHQW
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQ.HQQWQLVVHLQGHQ%HUHLFKHQ'HQNHQLQ
6\VWHPHQXQG/HEHQV]\NOXVGHQNHQHUZRUEHQ$XVJHKHQGYRQGHP/HLWELOGHLQHU
1DFKKDOWLJHQ(QWZLFNOXQJKDEHQVLH)lKLJNHLWHQ0HWKRGHQXQG:HUN]HXJH]XU
OHEHQVSKDVHQEHUJUHLIHQGHQ3URGXNWXQG3UR]HVVJHVWDOWXQJHUODQJW'LH6WXGLHUHQGHQVLQGLQ
GHU/DJH0HWKRGHQXQG:HUN]HXJHSUREOHPVSH]LILVFKDXV]XZlKOHQXQGDQ]XZHQGHQ'LH
6WXGLHUHQGHQKDEHQHLQHV\VWHPLVFKH6LFKWDXIGDV8QWHUQHKPHQXQGGHQ/HEHQVZHJYRQGHU
3URGXNWLGHHELV]XU(QWVRUJXQJHLQHV3URGXNWHVHQWZLFNHOW'XUFKGLH*HVWDOWXQJGHUhEXQJ
DOV3URMHNWDXIJDEHEHVLW]HQGLH6WXGLHUHQGHQ]XVlW]OLFKH4XDOLILNDWLRQHQKLQVLFKWOLFK
7HDPDUEHLWXQG3URMHNWPDQDJHPHQW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E%HULFKW]XPYRUOHVXQJVEHJOHLWHQGHQ3URMHNWVRZLH5HIHUDW*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
3Ul]LVLRQVXQG0LNUR]HUVSDQXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQ.HQQWQLVVHEHUGLH3Ul]LVLRQVXQG0LNUR]HUVSDQXQJHUZRUEHQ6LH
VLQGLQGHU/DJH9HUIDKUHQVXQG:HUN]HXJHDQKDQGYRQJHIRUGHUWHQ:HUNVWRIIHQ
*HQDXLJNHLWHQXQG)XQNWLRQHQDXV]XZlKOHQ'LH6WXGLHUHQGHQN|QQHQGLH3UREOHPDWLNHQLQGHU
0LNUR]HUSDQXQJHLQVFKlW]HQXQG/|VXQJVP|JOLFKNHLWHQHUDUEHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
3URGXNWLRQVWHFKQLNIUGLH/XIWXQG5DXPIDKUWWHFKQLN
4XDOLILNDWLRQV]LHOH
'HU6WXGLHUHQGHKDWGLHZLFKWLJVWHQ(UNHQQWQLVVHGHU)HUWLJXQJVWHFKQLNGHU)JHXQG
.OHEWHFKQLNVRZLHGHU%HVFKLFKWXQJVWHFKQRORJLHHUZRUEHQ'DEHLZXUGHEHVRQGHUVDXI
3UREOHPVWHOOXQJHQDXVGHU/XIWXQG5DXPIDKUWLQGXVWULHHLQJHJDQJHQ$QSUD[LVRULHQWLHUWHQ
%HLVSLHOHQDXVGHP)OXJ]HXJEDXZXUGHQGHP6WXGHQWHQGLHZHVHQWOLFKHQ)HUWLJXQJVYHUIDKUHQ
GLHLQGHU/XIWXQG5DXPIDKUWLQGXVWULHHLQJHVHW]WZHUGHQQDKHJHEUDFKW=XVlW]OLFKZXUGHQ
0DVFKLQHXQGGHUHQ.RPSRQHQWHQEHKDQGHOWVRGDVVGHU6WXGHQWGDVNRPSOHWWH
SURGXNWLRQVWHFKQLVFKH6SHNWUXPGHV)OXJ]HXJEDXVNHQQHQJHOHUQWKDW'HU6WXGLHUHQGHLVW
VRPLWDP(QGHGHU/HKUYHUDQVWDOWXQJLQGHU/DJHLQ$EKlQJLJNHLWYRPMHZHLOLJHQ
$QZHQGXQJVIDOOHQWVSUHFKHQGH)HUWLJXQJVYHUIDKUHQDXV]XZlKOHQXQG3UR]HVVSDUDPHWHU]X
EHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3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
0RG1U 0RGXO
0%,:)
0LNURPRQWDJHXQG%HVWFNWHFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH*UXQGODJHQXQG%HJULIIHGHU
0DVFKLQHQWHFKQLNLQGHU(OHNWURQLNIHUWLJXQJXQG0LNURPRQWDJH
6LHKDEHQ.HQQWQLVVH]X%HVWFNWHFKQRORJLHQ)HUWLJXQJVOLQLHQ5RERWHUVWUXNWXUHQ
0LNURPRQWDJHV\VWHPHQ*HQDXLJNHLWVVWHLJHUXQJ3UR]HVVHQWZLFNOXQJXQGQHXHQ7UHQGVZLH
]%'HVNWRS)DFWRULHVHUZRUEHQ
'LH6WXGLHUHQGHQZXUGHQEHIlKLJWHLQ]HOQH%HVWDQGWHLOHYRQNRPSOH[HQ(OHNWURQLNEDXJUXSSHQ
HUNHQQHQXQGXQWHUVFKHLGHQ]XN|QQHQXQGGDUEHUKLQDXVJHHLJQHWH)HUWLJXQJVWHFKQRORJLHQ
DXVZlKOHQ]XN|QQHQ6LHN|QQHQGHV
:HLWHUHQYHUVFKLHGHQH5RERWHUVWUXNWXUHQEHXUWHLOHQXQGXQWHUVFKHLGHQXQGHLQIDFKH
%HUHFKQXQJHQKLQVLFKWOLFKGHUHQ*HQDXLJNHLWGXUFKIKUHQ
6LHVLQGLQGHU/DJH$QVlW]H]XU*HQDXLJNHLWVVWHLJHUXQJYRQ0DVFKLQHQILQGHQ]XN|QQHQ'HV
:HLWHUHQN|QQHQGLH6WXGLHUHQGHQ0LNURPRQWDJHDXIJDEHQDQDO\VLHUHQXQG$QVlW]H]XU
(QWZLFNOXQJSURWRW\SLVFKHU0LNURPRQWDJHSUR]HVVH
DXI]HLJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
0LNURPRQWDJHXQG%HVWFNWHFKQLNPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH*UXQGODJHQXQG%HJULIIHGHU
0DVFKLQHQWHFKQLNLQGHU(OHNWURQLNIHUWLJXQJXQG0LNURPRQWDJH
6LHKDEHQ.HQQWQLVVH]X%HVWFNWHFKQRORJLHQ)HUWLJXQJVOLQLHQ5RERWHUVWUXNWXUHQ
0LNURPRQWDJHV\VWHPHQ*HQDXLJNHLWVVWHLJHUXQJ3UR]HVVHQWZLFNOXQJXQGQHXHQ7UHQGVZLH
]%'HVNWRS)DFWRULHVHUZRUEHQ
'LH6WXGLHUHQGHQZHUGHQEHIlKLJWHLQ]HOQH%HVWDQGWHLOHYRQNRPSOH[HQ(OHNWURQLNEDXJUXSSHQ
HUNHQQHQXQGXQWHUVFKHLGHQ]XN|QQHQXQGGDUEHUKLQDXVJHHLJQHWH)HUWLJXQJVWHFKQRORJLHQ
DXVZlKOHQ]XN|QQHQ6LHN|QQHQGHV
:HLWHUHQYHUVFKLHGHQH5RERWHUVWUXNWXUHQEHXUWHLOHQXQGXQWHUVFKHLGHQXQGHLQIDFKH
%HUHFKQXQJHQKLQVLFKWOLFKGHUHQ*HQDXLJNHLWGXUFKIKUHQ6LHVLQGLQGHU/DJH$QVlW]H]XU
*HQDXLJNHLWVVWHLJHUXQJYRQ0DVFKLQHQILQGHQ]X
N|QQHQ'HV:HLWHUHQN|QQHQGLH6WXGLHUHQGHQ0LNURPRQWDJHDXIJDEHQDQDO\VLHUHQXQG
$QVlW]H]XU(QWZLFNOXQJSURWRW\SLVFKHU0LNURPRQWDJHSUR]HVVHDXI]HLJHQ
,P5DKPHQGHV/DERUVZXUGHQGLH6WXGLHUHQGHQ]XVlW]OLFKEHIlKLJWHLQHQ9HUVXFKVDXIEDXDQ
HLQHP3Ul]LVLRQVURERWHUHLQ]XULFKWHQXQGGLHVHQ]XVWHXHUQ6LHZHUGHQYHUWUDXWPLWGLYHUVHQ
*HUlWHQ]XP9HUPHVVHQHLQHV5RERWHUVXQGGHU$XI]HLFKQXQJGHU0HVVVLJQDOH6LHZHUGHQ
EHIlKLJWGLHVH
0HVVGDWHQLQGHU6RIWZDUH0$7/$%DXV]XZHUWHQ
'XUFKHLQH([NXUVLRQ]XU/HLWHUSODWWHQIHUWLJXQJ%26&+6DO]JLWWHUHUODQJHQGLH6WXGLHUHQGHQ
HLQWLHIHUHV9HUVWlQGQLVGHU)HUWLJXQJVVFKULWWHHLQHV(OHNWURQLNSURGXNWHVGHU
)HUWLJXQJVOLQLHQSODQXQJXQGGHV0DVFKLQHQDXIEDXV
'LH6WXGLHUHQGHQVLQGLQGHU/DJHVLFKLPVR]LDOHQ*HIJHHLQ]XRUGQHQXQGEHVLW]HQGLH
)lKLJNHLW(UJHEQLVVHXQWHUHLQDQGHU]XNRPPXQL]LHUHQXQGLQVFKULIWOLFKHU)RUPDXI]XEHUHLWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH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
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
0RG1U 0RGXO
0%,:)
6XVWDLQDELOLW\LQ3URGXFWLRQ(QJLQHHULQJZLWK/DERUDWRU\WXWRULDO
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQEHU.HQQWQLVVHIUGLH3ODQXQJ*HVWDOWXQJXQG(QWZLFNOXQJ
QDFKKDOWLJNHLWVRULHQWLHUWHU3URGXNWLRQVV\VWHPHXQGNHQQHQ$QIRUGHUXQJHQ6WUDWHJLHQ]%
(IIL]LHQ]VWUDWHJLHXQG3ULQ]LSLHQ]%.UHLVODXISULQ]LS9HUPHLGXQJVSULQ]LSHLQHU
QDFKKDOWLJHQ(QWZLFNOXQJ'LH6WXGLHUHQGHQVLQGLQGHU/DJHDXVJHKHQGYRQ
XQWHUQHKPHULVFKHQ6WUDWHJLHQXQG5DKPHQEHGLQJXQJHQEHVWHKHQGH3URGXNWLRQVV\VWHPHLQ
|NRQRPLVFKHU|NRORJLVFKHUXQGVR]LDOHU'LPHQVLRQ]XEHZHUWHQXQGUHOHYDQWH
+DQGOXQJVIHOGHUXQG0DQDKPHQIUHLQHQDFKKDOWLJH3URGXNWLRQ]XLGHQWLIL]LHUHQXQG]X
HQWZLFNHOQ
,P5DKPHQGHV/DERUVHUZHUEHQGLH6WXGLHUHQGHQ.HQQWQLVVHXQG)lKLJNHLWHQ]XU
PHWKRGLVFKHQ]7UHFKQHUXQWHUVWW]WHQ3ODQXQJXQGQDFKKDOWLJNHLWVRULHQWLHUWHQ%HZHUWXQJ
YRQ3URGXNWLRQVV\VWHPHQ]%:HUVWURPDQDO\VH6WRIIXQG(QHUJLHVWURPDQDO\VHGLHVLH
VRZRKODXI0DVFKLQHQDOVDXFKDXI3URGXNWLRQVOLQLHQXQG)DEULNHEHQHDQZHQGHQN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
9HUNHKUVOHLWWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGHQWHQHUODQJHQ.HQQWQLVVHEHU)XQNWLRQHQ6WUXNWXUXQG7HFKQRORJLHQYRQ
9HUNHKUVOHLWV\VWHPHQLP9HUJOHLFKGHV6WUDHQXQG6FKLHQHQYHUNHKUV6LHOHUQHQGLH6HQVRU
XQG2UWXQJVV\VWHPH.RPPXQLNDWLRQVV\VWHPH6WHXHUXQJVV\VWHPHXQG
6LJQDOLVLHUXQJVHLQULFKWXQJHQLQLKUHQYHUVFKLHGHQHQ$XVIKUXQJHQNHQQHQ'LH6WXGLHUHQGHQ
VLQGLQGHU/DJHGLHOHLWWHFKQLVFKHQ(LQIOXVVP|JOLFKNHLWHQDXIGLHLQGLYLGXHOOH1DFK$EVFKOXVV
GLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH%HJULIIHXQG*UXQGODJHQGHU
9HUNHKUVOHLWWHFKQLN'LH6WXGLHUHQGHQHUODQJHQ.HQQWQLVVHEHU)XQNWLRQHQ6WUXNWXUXQG
7HFKQRORJLHQYRQ9HUNHKUVOHLWV\VWHPHQLP9HUJOHLFKGHV6WUDHQXQG6FKLHQHQYHUNHKUV6LH
OHUQHQGLH6HQVRUXQG2UWXQJVV\VWHPH.RPPXQLNDWLRQVV\VWHPH6WHXHUXQJVV\VWHPHXQG
6LJQDOLVLHUXQJVHLQULFKWXQJHQLQLKUHQYHUVFKLHGHQHQ$XVIKUXQJHQNHQQHQ'LH6WXGLHUHQGHQ
VLQGLQGHU/DJHGLHOHLWWHFKQLVFKHQ(LQIOXVVP|JOLFKNHLWHQDXIGLHLQGLYLGXHOOH
)DKU]HXJEHZHJXQJGLH9HUNHKUVIOVVHXQGGLH9HUNHKUVVWU|PHLQPRQRXQGPXOWLPRGDOHQ
1HW]HQ]XDQDO\VLHUHQ6LHN|QQHQGLH/HLVWXQJVIlKLJNHLWXQWHUVFKLHGOLFKHU
6WHXHUXQJVIXQNWLRQHQXQGDOJRULWKPHQLP=XVDPPHQKDQJPLWGHQWHFKQLVFKHQ(LQULFKWXQJHQ
HUIDVVHQEHUHFKQHQXQGEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKHQ3UIXQJ0LQXWHQ
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
0RG1U 0RGXO
0%)=7
:HUNVWRIIHXQG(USUREXQJLP$XWRPRELOEDX
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]WIROJHQGH7KHPHQNUHLVHSUD[LVQDK]XEHKDQGHOQ
*UXQGEHJULIIHXQG.HQQWQLVVH
EHUGLH%HGHXWXQJYRQ:HUNVWRIIHQLPPRGHUQHQ$XWRPRELOEDX
]XPRGHUQHQ9HUDUEHLWXQJVWHFKQRORJLHQDOV*DUDQWHQIU/HLFKWEDX)DKUG\QDPLN6LFKHUKHLW
XQG=XYHUOlVVLJNHLW
]XU6FKOVVHOUROOHGHU:HUNVWRIIHIUEHVWP|JOLFKH8PZHOWYHUWUlJOLFKNHLWYRQ
.UDIWIDKU]HXJHQ]XU6FKRQXQJYRQ5HVVRXUFHQXQGIULQQRYDWLYHV3URGXNWGHVLJQ
GHU%HWULHEVIHVWLJNHLWDOV9RUDXVVHW]XQJIUHLQHHIIL]LHQWH(USUREXQJYRQ)DKUZHUNVXQG
.DURVVHULHEDXWHLOHQ
EHUGLH$EOHLWXQJYRQ.XQGHQDQIRUGHUXQJHQDOV%DVLVGHU/DERUXQG6WUDHQHUSUREXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D:HUNVWRIIHLP$XWRPRELOEDX
.ODXVXU0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E(USUREXQJXQG%HWULHEVIHVWLJNHLWLP$XWRPRELOEDX
.ODXVXU0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
5HQQIDKU]HXJH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]WIROJHQGH7KHPHQEHUHLFKHSUD[LVQDK]X
EHKDQGHOQ
,QWHUSUHWDWLRQWHFKQLVFKHU5HJOHPHQWV
%HXUWHLOXQJYRQ5HQQUHLIHQ
.RQ]HSWLRQDHURG\QDPLVFKHU)DKU]HXJHLJHQVFKDIWHQ
.RQ]HSWLRQYRQ5HQQIDKUZHUNHQ
2SWLPLHUXQJGHU)DKUZHUNVDEVWLPPXQJKLQVLFKWOLFKPD[LPDOHU)DKUOHLVWXQJHQ
(QWZXUIYRQ6LFKHUKHLWVNRQ]HSWHQ
3UIXQJVPRGDOLWlWHQ
.ODXVXUPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,27
2EHUIOlFKHQWHFKQLNLP)DKU]HXJEDX
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFK$EVFKOXVVGHV0RGXOVYLHOIlOWLJH$QZHQGXQJHQGHU
2EHUIOlFKHQWHFKQLNLP)DKU]HXJEDXNHQQHQJHOHUQW$P%HLVSLHOGHVLP9RUGHUJUXQGVWHKHQGHQ
$XWRPRELOEDXVGHUHVHUODXEWDOOHZLFKWLJHQ+HUVWHOOXQJVYHUIDKUHQIU'QQVFKLFKWV\VWHPH
E]Z/DFNVFKLFKWHQXQGHLQH9LHO]DKOYRQ6FKLFKWIXQNWLRQHQEHLVSLHOKDIW]XHUOlXWHUQKDEHQ
GLH6WXGLHUHQGHQWLHIJHKHQGH.HQQWQLVVHDXIHLQHPDXVJHZlKOWHQ*HELHWGHU6FKLFKWXQG
2EHUIOlFKHQWHFKQLNHUODQJWGDVIUGLH:LUWVFKDIWGHU5HJLRQYRQEHVRQGHUHU%HGHXWXQJLVW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3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
0RG1U 0RGXO
0%,))
0HQVFK0DVFKLQH6FKQLWWVWHOOHLP)OXJ]HXJFRFNSLW
4XDOLILNDWLRQV]LHOH
'LH6WXGHQWHQHUKDOWHQHLQHWLHIH.HQQWQLVGHUSK\VLRORJLVFKHQ,QIRUPDWLRQVYHUDUEHLWXQJXQG
XPVHW]XQJGHV0HQVFKHQ+LHUGXUFKVLQGVLHEHIlKLJWGLH6FKQLWWVWHOOHQ]ZLVFKHQ0HQVFKXQG
0DVFKLQHLQHLQHP)OXJ]HXJFRFNSLWVR]XHQWZHUIHQGDVVGLH$XIQDKPHXQG
:HLWHUYHUDUEHLWXQJYRQ,QIRUPDWLRQHQGHQ3LORWHQVRHLQIDFKZLHP|JOLFKJHPDFKWZLUG
:HLWHUKLQZLVVHQGLH6WXGHQWHQQDFK0RGXODEVFKOXVVZLHGHU$UEHLWVSODW]&RFNSLW
HUJRQRPLVFKVLQQYROO]XJHVWDOWHQLVW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJVFKULIWOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
.HUDPLVFKH:HUNVWRIIH3RO\PHUZHUNVWRIIH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQYHUWLHIWH.HQQWQLVVHEHUGLH(LJHQVFKDIWHQ9HUDUEHLWXQJXQG
$QZHQGXQJYRQ.HUDPLNHQ
XQG3RO\PHUHQ6LHYHUVWHKHQZHOFKHQLFKWPHWDOOLVFKHQ:HUNVWRIIHVLFKIUZHOFKH
$QZHQGXQJHLJQHQXQG
VLQGGDGXUFKLQGHU/DJHGLHVH:HUNVWRIIH]LHOJHULFKWHWLQGHUEHUXIOLFKHQ3UD[LVHLQ]XVHW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ3UIOLQJHLQVJHVDPPWFD
0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
3UD[LVYRUOHVXQJ)LQLWH(OHPHQWH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUOHUQHQGLH*UXQGODJHQGHU0HWKRGHGHU)LQLWHQ(OHPHQWHDQ+DQG
SUDNWLVFKHUhEXQJHQ
'LH6WXGLHUHQGHQNHQQHQGLHZLFKWLJVWHQ6LPXODWLRQVWHFKQLNHQLP%HUHLFKGHU)LQLWHQ
(OHPHQWH6LHYHUVWHKHQGLH3ULQ]LSLHQGHU(OHPHQWZDKOXQGGHU9HUQHW]XQJ6LHVLQGLQGHU
/DJHHLQIDFKH6LPXODWLRQHQHLJHQVWlQGLJ]XSODQHQGXUFK]XIKUHQXQGDXV]XZHUWHQ
6LHHUZHUEHQQRWZHQGLJH.HQQWQLVVHXPHLQH$UEHLWLQ
GLHVHP%HUHLFKDQIHUWLJHQ]XN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/)
6FKZHUH1XW]IDKU]HXJHXQG%XVVH
4XDOLILNDWLRQV]LHOH
1DFK$EVROYLHUHQGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQVFKZHUSXQNWELOGHQGHV:LVVHQEHUGLH
EHVRQGHUHQ$QIRUGHUXQJHQXQG%DXIRUPHQYRQVFKZHUHQ1XW]IDKU]HXJHQXQG%XVVHQ'LH
$XVOHJXQJZLFKWLJHU6FKOVVHONRPSRQHQWHQZLHGHV$QWULHEVVWHKWLP9RUGHUJUXQG'HQ
6WXGLHUHQGHQZLUGGLH)lKLJNHLWYHUPLWWHOWGLHVSH]LHOOHQ3UREOHPHXQG$QIRUGHUXQJHQGLHVHU
)DKU]HXJJDWWXQJHQHLQVFKlW]HQXQGEHXUWHLOHQ]XN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

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
0RG1U 0RGXO
0%,:)
:HUN]HXJPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGLHZLFKWLJVWHQ(UNHQQWQLVVHGLHEHLGHU
$XVOHJXQJXQGGHP$XIEDXYRQ:HUN]HXJPDVFKLQHQ]XEHDFKWHQVLQGHUZRUEHQ$QKDQG
SUD[LVUHOHYDQWHU0DVFKLQHQXQG%DXWHLOHZHUGHQGHP6WXGLHUHQGHQGLHZHVHQWOLFKHQ
.RPSRQHQWHQYRUJHVWHOOWXQGZDQQGLHVHXQWHU%HUFNVLFKWLJXQJGHUJHJHEHQHQ
5DQGEHGLQJXQJHQHLQJHVHW]WZHUGHQ'HU6WXGLHUHQGHLVWVRPLWDP(QGHGHU/HKUYHUDQVWDOWXQJ
LQGHU/DJHLQ$EKlQJLJNHLWYRPMHZHLOLJHP$QZHQGXQJVIDOO9RUVFKOlJHIUGHQ
NRQVWUXNWLYHQ$XIEDXGHU:HUN]HXJPDVFKLQHXQGGLH$XVZDKOYRQHLQ]HOQHQ
:HUN]HXJNRPSRQHQWHQ]XHUDUEHLWHQ'LH$EVROYHQWLQQHQXQG$EVROYHQWHQKDEHQDP(QGHGHU
/HKUYHUDQVWDOWXQJHLQVHKUIXQGLHUWHV*UXQGODJHQZLVVHQEHUGHQ$XIEDXYRQ
:HUN]HXJPDVFKLQHQDXIGLH]XNQIWLJLP)DOOHHLQHUVSlWHUHQ6SH]LDOLVLHUXQJLPEHUXIOLFKHQ
8PIHOG]XUFNJHJULIIHQXQGVXN]HVVLYHDXVJHEDXWZHUGHQNDQQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,I:
/HJLHUXQJHQPLWXQJHZ|KQOLFKHQ(LJHQVFKDIWHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLHXQJHZ|KQOLFKHQ(LJHQVFKDIWHQGHUEHLGHQDXVJHZlKOWHQ
/HJLHUXQJVJUXSSHQXQGZLVVHQXPVWUXNWXUHOOH%HVRQGHUKHLWHQDOVGHUHQ8UVDFKH
6LHVLQGGDGXUFKLQGHU/DJHGLHVH:HUNVWRIIHWURW]GHUHQNRPSOH[HUHQ9HUKDOWHQVLQLKUHU
VSlWHUHQEHUXIOLFKHQ3UD[LVIUEHVRQGHUH3UREOHPO|VXQJHQHLQ]XVHW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
:HUN]HXJPDVFKLQHQPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGLHZLFKWLJVWHQ(UNHQQWQLVVHGLHEHLGHU
$XVOHJXQJXQGGHP$XIEDXYRQ:HUN]HXJPDVFKLQHQ]XEHDFKWHQVLQGHUZRUEHQ$QKDQG
SUD[LVUHOHYDQWHU0DVFKLQHQXQG%DXWHLOHZHUGHQGHP6WXGLHUHQGHQGLHZHVHQWOLFKHQ
.RPSRQHQWHQYRUJHVWHOOWXQGZDQQGLHVHXQWHU%HUFNVLFKWLJXQJGHUJHJHEHQHQ
5DQGEHGLQJXQJHQHLQJHVHW]WZHUGHQ'HU6WXGLHUHQGHLVWVRPLWDP(QGHGHU/HKUYHUDQVWDOWXQJ
LQGHU/DJHLQ$EKlQJLJNHLWYRPMHZHLOLJHP$QZHQGXQJVIDOO9RUVFKOlJHIUGHQ
NRQVWUXNWLYHQ$XIEDXGHU:HUN]HXJPDVFKLQHXQGGLH$XVZDKOYRQHLQ]HOQHQ
:HUN]HXJNRPSRQHQWHQ]XHUDUEHLWHQ'LH$EVROYHQWLQQHQXQG$EVROYHQWHQKDEHQDP(QGHGHU
/HKUYHUDQVWDOWXQJHLQVHKUIXQGLHUWHV*UXQGODJHQZLVVHQEHUGHQ$XIEDXYRQ
:HUN]HXJPDVFKLQHQDXIGLH]XNQIWLJLP)DOOHHLQHUVSlWHUHQ6SH]LDOLVLHUXQJLPEHUXIOLFKHQ
8PIHOG]XUFNJHJULIIHQXQGVXN]HVVLYHDXVJHEDXWZHUGHQNDQQ
:lKUHQGGHV/DERUVKDEHQGLH$EVROYHQWLQQHQXQG$EVROYHQWHQWLHIJHKHQGH)DFKNHQQWQLVVH
LP%HUHLFKGHU]HUVSDQHQGHQ:HUN]HXJPDVFKLQHQHUZRUEHQ'XUFKGLH$UEHLWLQ.OHLQJUXSSHQ
VLQGVLHLQGHU/DJHLP7HDP]XDUEHLWHQXQGWHFKQLVFKH6DFKYHUKDOWHLQQHUKDOEGHV7HDPV]X
NRPPXQL]LHUHQ'XUFKGLH%HDUEHLWXQJSUD[LVUHOHYDQWHU3UREOHPVWHOOXQJHQLP
:HUN]HXJPDVFKLQHQEDXKDEHQGLH$EVROYHQWLQQHQXQG$EVROYHQWHQVRPLWHLQHQJXWHQ(LQEOLFN
HUKDOWHQZLHLQHLQHPWHFKQLVFKEDVLHUWHQ7lWLJNHLWVIHOGNRPSOH[H3UREOHPVWHOOXQJHQ
IRUPXOLHUWDEVWUDKLHUWXQGGXUFKGLH$QZHQGXQJLQJHQLHXUZLVVHQVFKDIWOLFKHU0HWKRGHQ
/|VXQJVDQVlW]HHUDUEHLWHWXQGXPJHVHW]WZHUGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

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
0RG1U 0RGXO
0%,))
1HXH.RQ]HSWHGHV$LU7UDIILF0DQDJHPHQW
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVHLQHQXPIDVVHQGHQ
hEHUEOLFNEHUGLH.RQ]HSWHXQG/|VXQJVDQVlW]HGHV]XNQIWLJHQHXURSlLVFKHQ
)OXJYHUNHKUVPDQDJHPHQWVHUZRUEHQ6LHVLQGLQGHU/DJHVHOEVWlQGLJGLH$QIRUGHUXQJHQDQ
PRGHUQH$706\VWHPH]XHUNHQQHQXQGYHUIJHQEHUYLHOVHLWLJH.HQQWQLVVHGHUH[LVWLHUHQGHQ
XQGJHSODQWHQ/|VXQJVVWUDWHJLHQDXIQDWLRQDOHUXQGLQWHUQDWLRQDOHU(EHQH'LH6WXGLHUHQGHQ
KDEHQWLHIJHKHQGH)DFKNHQQWQLVVHEHUDNWXHOOHXQG]XNQIWLJH7HFKQRORJLHQGHU
)OXJYHUNHKUVVWHXHUXQJVRZLHEHUGLHJHVHOOVFKDIWOLFKHQSROLWLVFKHQXQG|NRQRPLVFKHQ
(LQIOVVHEHLGHU(LQIKUXQJQHXHU6\VWHPHDXIGLHVHP*HELHWHUODQJW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
3DUDPHWHUVFKlW]YHUIDKUHQXQGDGDSWLYH5HJHOXQJ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQNHQQHQQDFK$EVFKOXVVGHU9RUOHVXQJGLHZLFKWLJVWHQ9HUIDKUHQ]XU
3DUDPHWHUVFKlW]XQJXQGDGDSWLYHQ5HJHOXQJVRGDVVVLHLQGHU/DJHVLQG$OJRULWKPHQLQLKUHU
/HLVWXQJVIlKLJNHLW]XEHZHUWHQXQGIUGLH/|VXQJYRUOLHJHQGHU3UREOHPVWHOOXQJHQJHHLJQHWH
$OJRULWKPHQDXV]XZlKOHQXQGHLQ]XVHW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
5HFKQHUJHIKUWH3URGXNWLRQPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQ.HQQWQLVVHEHUGLHJHVDPWH.HWWHGHV5HFKQHUHLQVDW]HVLP
3URGXNWLRQVSUR]HVVHLQVFKOLHOLFKGHU1XW]XQJYRQ&$[6\VWHPHQXQGGLH9HUNHWWXQJHQLQ
GHU.RQVWUXNWLRQVVRZLH5HDOLVLHUXQJVSKDVHHUZRUEHQ'DUEHUKLQDXVVLQGVLHLQGHU/DJHGLH
ZHVHQWOLFKHQ+LOIVPLWWHOIUHLQHIIHNWLYHVXQGHIIL]LHQWHV3URGXNWLRQVXQG
4XDOLWlWVPDQDJHPHQWDQ]XZHQGHQXQG:HWWEHZHUEVYRUWHLOHDE]XOHLWHQE]Z]XLGHQWLIL]LHUHQ
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGLH)lKLJNHLWHUZRUEHQ
3URGXNWLRQVSODQXQJXQGVWHXHUXQJ3URGXNWHQWZLFNOXQJXQG)HUWLJXQJVYRUEHUHLWXQJLQGHU
3UD[LVDQ]XZHQGHQXQGGLH:LUWVFKDIWOLFKNHLWGHV3UR]HVVHV]XEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

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
0RG1U 0RGXO
0%,))
6DWHOOLWHQQDYLJDWLRQ7HFKQRORJLHQXQG$QZHQGXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFKHUIROJUHLFKHP$EVFKOXVVGHV0RGXOVWKHRUHWLVFKHVRZLH
DQZHQGXQJVRULHQWLHUWH.HQQWQLVVHDXIGHP*HELHWGHU6DWHOOLWHQQDYLJDWLRQ'XUFKLKUH
JHZRQQHQH.HQQWQLVVLQGGLH6WXGLHUHQGHQLQGHU/DJHVHOEVWlQGLJ3RVLWLRQVO|VXQJHQDXIGHU
%DVLVUHDOHU0HVVGDWHQGXUFK]XIKUHQVRZLHVSH]LILVFKH3UREOHPVWHOOXQJHQEHLGHU
9HUZHQGXQJYRQ6DWHOOLWHQQDYLJDWLRQDXFKLQ.RPELQDWLRQPLWNRPSOHPHQWlUHQ
1DYLJDWLRQVVHQVRUHQLQYHUVFKLHGHQHQ(LQVDW]EHUHLFKHQLQGHU/XIWIDKUWRGHUGHU
/DQGDQZHQGXQJ]XHUNHQQHQXQGVHOEVWVWlQGLJ]XO|VHQ'LH6WXGLHUHQGHQYHUIJHQQDFK
$EVFKOXVVGHV0RGXOVQHEHQHLQHUIDFKOLFKHQ7LHIHXQG%UHLWHLP%HUHLFKDNWXHOOHU
6DWHOOLWHQQDYLJDWLRQVV\VWHPHDXFKEHU.HQQWQLVVHEHUGLH7HFKQRORJLHQYRQJHSODQWHQ
]XNQIWLJHQ6DWHOOLWHQQDYLJDWLRQVV\VWHPHQXQGGHQJHVHOOVFKDIWOLFKHQSROLWLVFKHQXQG
|NRQRPLVFKHQ5DQGEHGLQJXQJHQEHLGHU(LQIKUXQJYRQQHXHQ6\VWHPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQRGHU.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
6FKLHQHQIDKU]HXJH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ.HQQWQLVVHLQ(QWZXUI.RQVWUXNWLRQXQG$XIEDXYRQ
9HUNHKUVPLWWHOQGHV6FKLHQHQYHUNHKUV
6LHZHUGHQLQGLH/DJHYHUVHW]W=XVDPPHQKlQJH]ZLVFKHQ6FKLHQHQIDKU]HXJWHFKQLNXQG
%HWULHEVZHLVHQ9HUNHKUVPLWWHOQXW]XQJXQG:HFKVHOZLUNXQJHQPLW8PJHEXQJXQG8PZHOW]X
HUNHQQHQ
6LHVLQGEHIlKLJW]XUIDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHU)DKU]HXJWHFKQLNGHV
6FKLHQHQYHUNHKUV
'LH6WXGLHUHQGHQEHVLW]HQHLQYHUNHKUVPLWWHOEH]RJHQHV9HUVWlQGQLVXQGKLQVLFKWOLFKGHU
JHPHLQVDPHQ$VSHNWHGHU)DKU]HXJWHFKQLN]XU/|VXQJYHUNHKUVPRGHQEHUJUHLIHQGHU
$XIJDEHQVWHOOXQJHQ]%KLQVLFKWOLFKXPZHOWUHOHYDQWHU$VSHNWH6LHVLQGLQGHU/DJH
$QDORJLHQ]XHUNHQQHQXQGYHUNHKUVPLWWHOVSH]LILVFKHV:LVVHQ]XWUDQVIHULHUHQXQG]X
YHUQHW]HQ
'LH6WXGLHUHQGHQEHKHUUVFKHQGLH*UXQGODJHQ]XPUHFKQHUJHVWW]WHQ(QWZHUIHQXQGN|QQHQ
PHWKRGLVFKH.HQQWQLVVH]XU2SWLPLHUXQJNRPSOH[HU3URGXNWHDQZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

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
0RG1U 0RGXO
0%9X$
9HUNHKUVVLFKHUKHLW
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQEHUhEHUEOLFNEHUGLHXQWHUVFKLHGOLFKHQUHFKWOLFKHQ
9HUDQWZRUWXQJHQXQG=XVWlQGLJNHLWHQLP6\VWHP9HUNHKU'LH6WXGLHUHQGHQEHVLW]HQHLQ
VROLGHV%HJULIIVJHElXGHGHU9HUNHKUVVLFKHUKHLWDOVNRQ]HSWLRQHOOH%DVLVLP.RQWH[W]XU
*HVHW]JHEXQJ5LVLNRIRUVFKXQJXQG9HUNHKUVWHFKQLNXQGNHQQHQGLH:LUNXQJVZHLVHQGHU
UHFKWOLFKHQ0HFKDQLVPHQYRQGHU*HVHW]JHEXQJELV]XURSHUDWLYHQ.RQWUROOHLP
LQWHUQDWLRQDOHQ=XVDPPHQKDQJ
6LHN|QQHQGLH0HWKRGHQXP.HQQJU|HQ]XU9HUNHKUVVLFKHUKHLWDXVGHP9HUNHKUVJHVFKHKHQ
VRZRKOHPSLULVFKDXVVWDWLVWLVFKHQ'DWHQGLHDQKDQGYRQ9HUVXFKHQXQG0HVVNDPSDJQHQ
HUIDVVWZHUGHQ]XHUPLWWHOQDOVDXFKDQGHUHUVHLWVDXIPRGHOOEDVLHUWHU*UXQGODJHTXDOLWDWLYXQG
TXDQWLWDWLY]XEHUHFKQHQDQZHQGHQ
6LHNHQQHQGLHVLFKHUKHLWVUHOHYDQWHQ:LUN]XVDPPHQKlQJH]ZLVFKHQ9HUNHKUVLQIUDVWUXNWXU
9HUNHKUVPLWWHO9HUNHKUVRUJDQLVDWLRQXQG9HUNHKUVOHLWWHFKQLNVRZLHLKUHRUJDQLVDWRULVFKHXQG
WHFKQLVFKH$XVSUlJXQJ
%HLGHU8QIDOOUHNRQVWUXNWLRQN|QQHQGLH6WXGHQWHQ
'DVJOREDOHJHVHOOVFKDIWVSROLWLVFKH3UREOHP9HUNHKUVXQIDOOHUNHQQHQ
9HUVFKLHGHQH$UWHQYRQ6WUDHQYHUNHKUVXQIlOOHQXQGGHUHQ(LQIOXVVIDNWRUHQEHQHQQHQ
N|QQHQ
(LQIDFKHUH8QIDOOHUHLJQLVVHXQWHU=XKLOIHQDKPHGHV,PSXOV(QHUJLHXQG
'UHKLPSXOVHUKDOWXQJVVDW]VHOEHUEHUHFKQHQN|QQHQ
(LQIDFKH:HJ=HLW$QDO\VHQGXUFKIKUHQN|QQHQ
%HVRQGHUKHLWHQEHLGHU5HNRQVWUXNWLRQYRQ)XJlQJHUXQIlOOHQNHQQHQ
&KDQFHQXQG5LVLNHQEHLGHV(LQVDW]HVYRQ8QIDOOUHNRQVWUXNWLRQVVRIWZDUHNHQQHQ
'LH)XQNWLRQGHV8QIDOOIRUHQVLNHUVXQGVHLQH(LQRUGQXQJLQGHQ6WUDIXQG=LYLOSUR]HVV
EHQHQQHQN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
PQGOLFKH3UIXQJ0LQXWHQRGHU
.ODXVXU0LQXWHQ
.XU]UHIHUDW(VVD\
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
3UDNWLNXPIU$XWRPDWLVLHUXQJVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQQDFK$EVFKOXVVGHU/HKUYHUDQVWDOWXQJ(LQEOLFNHLQYHUVFKLHGHQH
'RPlQHQGHU$XWRPDWLVLHUXQJVWHFKQLNLQXQWHUVFKLHGOLFKHQ)DNXOWlWHQHUKDOWHQ6,HKDEHQGLH
$QVlW]HIUXQWHUVFKLHGOLFKH$SSOLNDWLRQHQDXVYHUVFKLHGHQHQ6LFKWHQDXIGHQWHFKQLVFKHQ
3UR]HVVHUIDKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,27
*DVSKDVHQ%HVFKLFKWXQJVYHUIDKUHQDNWXHOOH$QZHQGXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQPLWGHP$EVFKOXVVGLHVHV0RGXOVHLQHQ(LQEOLFNLQGLH$QZHQGXQJ
YRQ*DVSKDVHQ%HVFKLFKWXQJVYHUIDKUHQLQGHUPRGHUQHQ'QQVFKLFKWWHFKLNJHZRQQHQ6LH
KDEHQH[HPSODULVFK&9'3$&9'XQG39'3UR]HVVHDXVDNWXHOOHQ)RUVFKXQJVXQG
(QWZLFNOXQJVDUEHLWHQGHV,27VRZLHGHV)UDXQKRIHU,67NHQQHQJHOHUQW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

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
0RG1U 0RGXO
0%,I:
:HUNVWRIIHIU/LFKWDP$XWRPRELO
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLHVSH]LILVFKHQ$QIRUGHUXQJHQGHU$XWRPRELOEHOHXFKWXQJXQGGLH
GDIUHLQJHVHW]WHQ:HUNVWRIIJUXSSHQ7KHUPRXQG'XURSODVWH(ODVWRPHUH.OHEVWRIIH
*ODV0HWDOOH6LHKDEHQHLQ9HUVWlQGQLVGDIUJHZRQQHQGDVVYLHOH(LJHQVFKDIWHQGLHVHU
:HUNVWRIIHEHUHLWVGXUFKGHQ%LQGXQJVW\SEHVWLPPWZHUGHQXQGGDVVGDPLWGLHJUXQGVlW]OLFKH
(LJQXQJLP.RQWH[W$XWRPRELOEHOHXFKWXQJEHXUWHLOWZHUGHQNDQQ
6LHKDEHQ(UIDKUXQJHQGDULQHUZRUEHQZLHGDV=XVDPPHQVSLHOYHUVFKLHGHQHU$QIRUGHUXQJHQ
IUXQWHUVFKLHGOLFKH)XQNWLRQHQGLH$XVZDKODXIJDQ]VSH]LILVFKH:HUNVWRIIHHLQVFKUlQNW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/)
3QHXPDWLN
4XDOLILNDWLRQV]LHOH
1DFK$EVROYLHUHQGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQGLHQRWZHQGLJHQ.HQQWQLVVHXPHLQ
3QHXPDWLNV\VWHP]XJHVWDOWHQXQG]XEHWUHLEHQ1HEHQGHQWKHUPRG\QDPLVFKHQ*UXQGODJHQ
ZHUGHQ.HQQWQLVVHEHUDOOHQRWZHQGLJHQ%DXJUXSSHQVRZLHGHUHQ9HUVFKDOWXQJYHUPLWWHOW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
0DVFKLQHQGHUPHFKDQLVFKHQ9HUIDKUHQVWHFKQLN
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVNHQQHQGLH6WXGLHUHQGHQGLH:LUNXQJVZHLVHXQGLQVEHVRQGHUH
GLH.RQVWUXNWLRQGHUZLFKWLJVWHQ0DVFKLQHQGHU0HFKDQLVFKHQ9HUIDKUHQVWHFKQLN
HLQVFKOLHOLFKVFKWWJXWWHFKQLVFKHU$QODJHQ=XGHPVLQGGLH6WXGLHUHQGHQLQGHU/DJHGLHVH
0DVFKLQHQXQGVFKWWJXWHFKQLVFKHQ$QODJHQDXVOHJHQ]XN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/)
gOK\GUDXOLN$.RPSRQHQWHQXQG6\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGHQWHQEHVLW]HQQDFKHUIROJUHLFKHP$EVFKOXVVGLHVHV0RGXOVGLHQRWZHQGLJHQ
.HQQWQLVVHXPHLQ+\GUDXOLNV\VWHP]XJHVWDOWHQXQG]XEHWUHLEHQ'DEHLZLUGGDV:LVVHQEHU
GLH.RQVWUXNWLRQXQG$XVOHJXQJZLFKWLJHU.RPSRQHQWHQYHUPLWWHOWXQGGLH)lKLJNHLWGLHVH
.RPSRQHQWHQLQHLQHPGHQ$QIRUGHUXQJHQHQWVSUHFKHQGHQ+\GUDXOLNV\VWHPDQ]XRUGQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/)
7UDNWRUHQXQG/DQGPDVFKLQHQ$*UXQGODJHQXQG.RQVWUXNWLRQ
4XDOLILNDWLRQV]LHOH
1DFK$EVROYLHUHQGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQVFKZHUSXQNWELOGHQGHV:LVVHQEHUGLH
$QIRUGHUXQJHQXQG)XQNWLRQVZHLVHQYRQ/DQGPDVFKLQHQXQG7UDNWRUHQ$QEDXJHUlWHQVRZLH
6HOEVWIDKUHU'DQHEHQVWHKWGLH$XVOHJXQJXQG.RQVWUXNWLRQZLFKWLJHU6FKOVVHONRPSRQHQWHQ
LP9RUGHUJUXQG'HQ6WXGLHUHQGHQZLUGGLH)lKLJNHLWYHUPLWWHOWGLHODQGWHFKQLVFKHQ
*HVDPWSUR]HVVHHLQVFKlW]HQXQGLQGLH$XVOHJXQJXQG.RQVWUXNWLRQODQGWHFKQLVFKHU
0DVFKLQHQHLQIOLHHQ]XODVVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

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
0RG1U 0RGXO
0%'X6
5HLEXQJVXQG.RQWDNWIOlFKHQSK\VLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHPLWGHQNODVVLVFKHQ5HLEJHVHW]HQXQGLKUHQ
*OWLJNHLWVJUHQ]HQXP]XJHKHQ6LHHUNHQQHQVHOEVWlQGLJGLHLQYLHOHQWHFKQLVFKHQ6\VWHPHQ
ZHVHQWOLFKHQUHLEXQJVSK\VLNDOLVFKHQ)UDJHVWHOOXQJHQXQGVLQGJHVFKXOWHLQHQGHWDLOOLHUWHUHQ
$QVDW]XQGVRPLWDXFKNRPSOH[HUH0RGHOOH]XHUVWHOOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
0RGHOOLHUXQJNRPSOH[HU6\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGPLWNODVVLVFKHQXQGQHXDUWLJHQ0RGHOOLHUXQJVWHFKQLNHQZHOFKHGD]X
GLHQHQNRPSOH[H6\VWHPHGDUVWHOOHQ]XN|QQHQYHUWUDXWXQGN|QQHQGLHVHDQZHQGHQ
6LHKDEHQHLQ9HUVWlQGQLVGDIUHUZRUEHQZRUDXIVLFKGLH.RPSOH[LWlWHLQLJHUDXVJHZlKOWHU
6\VWHPHEHJUQGHWXQGZLHHLQHGHPHQWVSUHFKHQGH0RGHOOLHUXQJYRUJHQRPPHQZHUGHQNDQQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,9%
.RQVWUXNWLRQYRQ9HUEUHQQXQJVNUDIWPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHLQ$XIEDX)XQNWLRQXQG%HUHFKQXQJYRQ
9HUEUHQQXQJVNUDIWPDVFKLQHQ6LHHUODQJHQIXQGLHUWH.HQQWQLVVHEHUGLH.RQVWUXNWLRQYRQ
9HUEUHQQXQJVNUDIWPDVFKLQHQ'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]W=XVDPPHQKlQJH
EHL(QWZXUIXQG%HUHFKQXQJDOOHU0RWRUEDXJUXSSHQXQG1HEHQDJJUHJDWHVRZLH
=XVDPPHQKlQJHEHLGHU0RWRUDNXVWLNNKOXQJXQGVFKPLHUXQJ]XHUNHQQHQ6LHVLQGLQGHU
/DJH$QDORJLHQ]XHUNHQQHQXQGPRWRUVSH]LILVFKHV:LVVHQ]XWUDQVIHULHUHQXQG]XYHUQHW]HQ
'LH6WXGLHUHQGHQHUKDOWHQYHUWLHIWHV9HUVWlQGQLVLQGLH.RQVWUXNWLRQYRQ
9HUEUHQQXQJVNUDIWPDVFKLQHQXQGVLQGLQGHU/DJHQHXH(QWZLFNOXQJHQEH]JOLFKGHU
WHFKQLVFKHQZLUWVFKDIWOLFKHQXQGXPZHOWSROLWLVFKHQ$VSHNWH]XYHUVWHKHQXQG]XEHXUWHLOHQ
6LHVLQGEHIlKLJW]XUIDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHU0RWRUHQWHFKQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,:)
$QJHZDQGWH:HUNVWRIIDQDO\WLNPLW5|QWJHQVWUDKOXQJ1HXWURQHQ(OHNWURQHQXQG
,RQHQPLW/DERU
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQGDV%DVLVZLVVHQDXIGHP*HELHWGHU:HUNVWRIIDQDO\WLN6LHKDEHQ
VSH]LHOOH.HQQWLVVHLP%HUHLFKGHUGLIIUDNWRPHWULVFKHQVRZLHWRPRJUDSKLVFKHQELOGJHEHQGHQ
0HWKRGHQXQWHU1XW]XQJYHUVFKLHGHQHU6WUDKOXQJVDUWHQHUZRUEHQ'LH6WXGLHUHQGHQNHQQHQ
VLFKDXIGHP*HELHWGHU6WUXNWXU3KDVHQXQG7H[WXUDQDO\VHQDXVXQGVLQGLQGHU/DJHIU
YRUOLHJHQGHZHUNVWRIIDQDO\WLVFKH3UREOHPHGDVRSWLPDOH:HUN]HXJDXVHLQHPEUHLWHQ
0HWKRGHQVSHNWUXP]XZlKOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

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

0RG1U 0RGXO
0%,3520

.UDIWXQG'UHKPRPHQWPHVVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQIXQGLHUWH.HQQWQLVVHEHUGHQ6WDQGGHU7HFKQLNDXIGHP*HELHWGHU
.UDIWXQG'UHKPRPHQWPHVVXQJ6LHNHQQHQGLHYHUVFKLHGHQHQ9HUIDKUHQGHU0HVVXQJYRQ
.UDIWXQG'UHKPRPHQWVRZLHGHUHQFKDUDNWHULVWLVFKH(LJHQVFKDIWHQXQG*UHQ]HQ6LHVLQGLQ
GHU/DJH'DWHQEOlWWHUYRQ6HQVRUKHUVWHOOHUQDXV]XZHUWHQXQGIUHLQHJHJHEHQH$QIRUGHUXQJ
HLQHQJHHLJQHWHQ6HQVRUDXV]XZlKOHQ6LHNHQQHQDNWXHOOH)RUVFKXQJVDUEHLWHQDXIGLHVHP
7KHPHQJHELHW'DUEHUKLQDXVKDEHQVLHSUDNWLVFKH(UIDKUXQJHQLQGHU$XVZHUWXQJYRQ
)DFKOLWHUDWXUVRZLHGHU9RUEHUHLWXQJXQG3UlVHQWDWLRQHLQHVZLVVHQVFKDIWOLFKHQ9RUWUDJV
JHZRQQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D0QGOLFKH3UIXQJ0LQXWHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E0QGOLFKH3UIXQJLQ)RUPHLQHU3UlVHQWDWLRQ]XP6HPLQDU
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
0RGHOOLHUXQJXQG6LPXODWLRQLQGHU)DKU]HXJWHFKQLNPLW0$7/$%
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQQDFK$EVFKOXVVGHV0RGXOVGLH)lKLJNHLW%HZHJXQJVJOHLFKXQJHQ
XQWHUVFKLHGOLFKHUPHFKDQLVFKHU0RGHOOHDXVGHU)DKU]HXJWHFKQLN]XHUVWHOOHQXQGGLHVHLQ
0$7/$%]XSURJUDPPLHUHQDXV]XZHUWHQXQG(LQIOVVHYHUVFKLHGHQHU3DUDPHWHUV\VWHPDWLVFK
]XXQWHUVXFKHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
'UHKIOJHOWHFKQLN5RWRUG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQZHUGHQEHIlKLJWDHURHODVWLVFKH3UREOHPHHLQHV+XEVFKUDXEHUURWRUV]X
EHUHFKQHQ6LHVLQGLQGHU/DJH$XVVDJHQEHUGLH6WDELOLWlWGHV5RWRUV]XWUHIIHQXQGKDEHQ
YHUWLHIHQGH(LQVLFKWLQGLH(LQIOVVHYHUVFKLHGHQHU3DUDPHWHUDXIGLH6WDELOLWlWGHV
DHURHODVWLVFKHQ9HUKDOWHQVHUKDOWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%'X6
6LPXODWLRQNRPSOH[HU6\VWHPH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGHQWHQYLHOIlOWLJH0HWKRGHQ]XU6LPXODWLRQ
NRPSOH[HG\QDPLVFKHU6\VWHPHHUOHUQW=XVlW]OLFK]XPDWKHPDWLVFKHQXQGQXPHULVFKHQ
9HUIDKUHQVLQGVLHDXFKLQGHU/DJH7HFKQLNHQZLH=HOOXOlUH$XWRPDWHQRGHU$QVWHXHUXQJXQG
5HJHOXQJYRQ+DUGZDUHVHEVWlQGLJDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ0QGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

 89
5
5
5
5



0RG1U 0RGXO
0%'X6
0RGHOOLHUXQJXQG6LPXODWLRQG\QDPLVFKHU6\VWHPHLP9HUNHKU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVNHQQHQGLH6WXGLHUHQGHQSULQ]LSLHOOH0RGHOOELOGXQJVWHFKQLNHQGHV
9HUNHKUV6LHVLQGPLWNRQWLQXLHUOLFKHQXQGGLVNUHWHQ0RGHOOHQYHUWUDXWXQGEHVLW]HQ
.HQQWQLVVHEHUW\SLVFKH$QZHQGXQJHQEOLFKHU6LPXODWLRQVWHFKQLNHQ'LH6WXGLHUHQGHQVLQG
LQGHU/DJHYHUVHW]WLKU:LVVHQDQKDQGYRQ%HLVSLHOVLPXODWLRQHQLQ0DWODEDQ]XZHQGHQXQGGLH
(UJHEQLVVHYRQ3DUDPHWHUlQGHUXQJHQ]XEHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
.RQILJXUDWLRQVDHURG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ.HQQWQLVVHLQ0HWKRGHQXQG9HUIDKUHQ]XUDHURG\QDPLVFKHQ
$QDO\VHXQGGHP(QWZXUIYRQ)OXJ]HXJNRQILJXUDWLRQHQ'LH6WXGLHUHQGHQNHQQHQ
JUXQGOHJHQGHDHURG\QDPLVFKH,QWHUIHUHQ]PHFKDQLVPHQGHUZLFKWLJVWHQ)OXJ]HXJNRPSRQHQWHQ
IUYHUVFKLHGHQH)OXJ]HXJNDWHJRULHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJHDXVOHJXQJVUHOHYDQWH
NRQILJXUDWLYH$VSHNWHGHU$HURG\QDPLNGHV*HVDPWIOXJ]HXJV]XEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQJUXQGOHJHQGH/|VXQJVDQVlW]H9RUJHKHQVZHLVHQXQG.RQ]HSWHGHU
.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ6LHVLQGLQGHU/DJHXQWHUVFKLHGOLFKH:HUNVWRIIHXQG
%DXZHLVHQLP)OXJ]HXJEDX]XGLIIHUHQ]LHUHQ'HV:HLWHUHQN|QQHQGLH6WXGLHUHQGHQ
JUXQGOHJHQGH.RQVWUXNWLRQVYHUELQGXQJHQEHUHFKQHQXQGEHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
.UDIWIDKU]HXJDHURG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ.HQQWQLVVHGHUVWU|PXQJVPHFKDQLVFKHQ*UXQGODJHQGHU
.UDIWIDKU]HXJDHURG\QDPLN6LHN|QQHQGLHUHOHYDQWHQ%HZHJXQJVJOHLFKXQJHQDXVGHQ
*UXQGJOHLFKXQJHQGHU0HFKDQLNKHUOHLWHQ'LH6WXGLHUHQGHQNHQQHQGLHDHURG\QDPLVFKHQ
3KlQRPHQHDQ.UDIWIDKU]HXJHQXQGGHUHQ(LQIOXVVDXIGDV)DKUYHUKDOWHQGHV)DKU]HXJHV6LH
N|QQHQ6WU|PXQJVYRUJlQJHXP%RGHQIDKU]HXJHDQDO\VLHUHQ'LH6WXGLHUHQGHQHUZHUEHQ
.HQQWQLVVHZLFKWLJHUH[SHULPHQWHOOHU9HUIDKUHQGHU.UDIWIDKU]HXJDHURG\QDPLN
'LH6WXGLHUHQGHQN|QQHQDQZHQGXQJVEH]RJHQH3UREOHPVWHOOXQJHQLP%HUHLFKGHU
.UDIWIDKU]HXJDHURG\QDPLNDXIDQDO\WLVFKHRGHUHPSLULVFKHPDWKHPDWLVFKH0RGHOOH
]XUFNIKUHQXQGGLHGDULQYHUZHQGHWHQPDWKHPDWLVFKHQ=XVDPPHQKlQJHO|VHQ
'LH6WXGLHUHQGHQVLQGLQGHU/DJHLKUH3UREOHPO|VXQJHQLQ$EKlQJLJNHLWHQGLPHQVLRQVORVHU
3DUDPHWHUGDU]XVWHOOHQXQG]XLQWHUSUHWLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU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
0RG1U 0RGXO
0%,%97
.XOWLYLHUXQJVXQG$XIDUEHLWXQJVSUR]HVVH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHELRWHFKQRORJLVFKH3URGXNWLRQVSUR]HVVH]XDQDO\VLHUHQXQG
TXDQWLIL]LHUHQ'LHVHVEHLQKDOWHWVRZRKOGHQ8S6WUHDP3UR]HVVGLHHLJHQWOLFKH3URGXNWLRQDOV
DXFKGHQ'RZQ6WUHDP3UR]HVV6LHVLQGLQGHU/DJHIUHLQJHJHEHQHV3UREOHP
/|VXQJVYRUVFKOlJH]XEHVWLPPHQXQG]XHUDUEHLWHQ
'XUFKSUDNWLVFKH%HLVSLHOHXQGhEXQJVDXIJDEHQVLQGGLH6WXGLHUHQGHQLQGHU/DJH
.XOWLYLHUXQJVXQG$XIDUEHLWXQJVWHFKQLNHQVHOEVWVWlQGLJGXUFK]XIKUHQ]XEHUHFKQHQXQG
*HVHW]PlLJNHLWHQVLFKHUDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
0HWHRURORJLH
4XDOLILNDWLRQV]LHOH
'LH9RUOHVXQJULFKWHWVLFKDQ6WXGLHUHQGHGHU)DFKEHUHLFKH0DVFKLQHQEDXKLHUEHVRQGHUV/XIW
XQG5DXPIDKUWWHFKQLN%DXLQJHQLHXUVZHVHQ3K\VLNXQG*HRZLVVHQVFKDIWHQ'LH6WXGLHUHQGHQ
HUOHUQHQGLH*UXQGODJHQGHU0HWHRURORJLHXQG.OLPDWRORJLH1DFK$EVFKOXVVGHV0RGXOVVLQG
GLH6WXGLHUHQGHQLQGHU/DJHDQKDQGYRQ0HVVXQJHQXQG%HREDFKWXQJHQGHQDNWXHOOHQ
=XVWDQGGHUXQWHUHQ$WPRVSKlUHTXDQWLWDWLYSK\VLNDOLVFK]XHUIDVVHQXQG]XLQWHUSUHWLHUHQ
6\QRSWLN8QWHUDQGHUHPZLUGGLHDOOJHPHLQHDWPRVSKlULVFKH%HZHJXQJVJOHLFKXQJGDV
hEHUVWU|PXQJYRQ+LQGHUQLVVHQ)OXJPHVVWHFKQLNJOREDOH=LUNXODWLRQHQXQGGLH(QWVWHKXQJ
YRQ:DUPXQG.DOWIURQWHQYHUPLWWHOW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
0LNURVNRSLHXQG3DUWLNHOPHVVXQJLP0LNURXQG1DQRPHWHUEHUHLFK
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH*UXQGODJHQGHUZLFKWLJVWHQ
0HVVYHUIDKUHQDXVGHP%HUHLFKGHU0LNURXQG1DQRWHFKQRORJLH6LHNHQQHQGLH9RUXQG
1DFKWHLOHGHUHLQ]HOQHQ7HFKQLNHQXQGVLQGLQGHU/DJHVHOEVWVWlQGLJJHHLJQHWH0HVVWHFKQLNHQ
IUEHVWLPPWH0HVVDXIJDEHQDXV]XZlKOHQ6LHEHVLW]HQGLH)lKLJNHLWHLQ3URMHNWLQHLQHU
*UXSSH]XEHDUEHLWHQXQGGLH$XIJDEHQLQDUEHLWVWHLOLJRUJDQLVLHUWHQ7HDPV]XEHUQHKPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
0RELOH%UHQQVWRII]HOOHQDQZHQGXQJHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQHQ(LQEOLFNLQGLH7HFKQRORJLHGHU%UHQQVWRII]HOOHQ'XUFK
$QZHQGXQJDXI%HLVSLHOHSUDNWLVFKH%HUHFKQXQJHQVRZLH0RGHOOLHUXQJXQG6LPXODWLRQHQYRQ
%UHQQVWRII]HOOHQ6\VWHPHQKDEHQVLHYHUWLHIWH
WKHRUHWLVFKHQ*UXQGODJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%,3520

2SWLVFKH0HVVWHFKQLNPLW/DERULQGXVWULHOOH%LOGYHUDUEHLWXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQHLQHQEUHLWJHIlFKHUWHQSUD[LVRULHQWLHUWHQhEHUEOLFNEHURSWLVFKH
0HVVYHUIDKUHQ'HU6FKZHUSXQNWOLHJWKLHUEHLDXIJHRPHWULVFKRSWLVFKHQXQGZHOOHQRSWLVFKHQ
9HUIDKUHQ]XU%HVWLPPXQJYRQ0HVVJU|HQZLHVLHHWZDLQGHQ%HUHLFKHQ
3UR]HVVEHUZDFKXQJ4XDOLWlWVVLFKHUXQJXQG5HYHUVH(QJLQHHULQJ]XHUPLWWHOQVLQG'LHV
XPIDVVWYRUDOOHP*U|HQZLH3RVLWLRQ.RQWXU)RUP)RUPlQGHUXQJ*HVFKZLQGLJNHLW
5DXKHLW6FKLFKWGLFNHXQGYHUVFKLHGHQH0DWHULDOHLJHQVFKDIWHQ'LH6WXGLHUHQGHQKDEHQHLQHQ
(LQGUXFNYRQGHQ)lKLJNHLWHQXQG(LQVFKUlQNXQJHQYHUVFKLHGHQHU0HVVSULQ]LSLHQHUZRUEHQ
XPVLQGEHIlKLJWLQGHUVSlWHUHQLQGXVWULHOOHQ3UD[LVGLHIUGLHMHZHLOLJH0HVVDXIJDEH
JHHLJQHWVWH0HVVWHFKQLN]XU$QZHQGXQJ]XEULQJHQXPGLH0|JOLFKNHLWHQGLHPRGHUQH
RSWLVFKH0HVVYHUIDKUHQELHWHQYROODXVVFK|SIHQ]XN|QQHQ
'LH6WXGLHUHQGHQYHUIJHQEHUSUDNWLVFKH(UIDKUXQJLP8PJDQJPLWHLQHPLQGXVWULHOOHQ
%LOGYHUDUEHLWXQJVV\VWHP
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
3DUWLNHOV\QWKHVH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVYHUIJHQGLH6WXGLHUHQGHQEHUJUXQGOHJHQGH.HQQWQLVVHLQGHU
3DUWLNHOV\QWKHVH6LHNHQQHQGLHJlQJLJHQ0HWKRGHQXQGDNWXHOOH(QWZLFNOXQJHQLQ
XQWHUVFKLHGOLFKHQ%HUHLFKHQGHU3UR]HVVLQGXVWULHYRQGHU3XOYHUPHWDOOXUJLHELV]XU
SKDUPD]HXWLVFKHQ7HFKQLNXQGVLQGLQGHU/DJHGLHJUXQGOHJHQGHQ7KHRULHQGHU
3DUWLNHOV\QWKHVHEHLJlQJLJHQ3UR]HVVHQDQ]XZHQGHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
4XDOLWlWVZHVHQXQG+\JLHQHLQGHU3UR]HVVLQGXVWULH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVNHQQHQGLH6WXGLHUHQGHQGLH%HGHXWXQJGHU1RUPHQ
JHVHW]OLFKH5HJHOXQJHQE]Z/HLWOLQLHQXQG(PSIHKOXQJHQYHUVFKLHGHQHU2UJDQLVDWLRQHQ
EH]JOLFKGHV+\JLHQLF'HVLJQVXQGGHV4XDOLWlWVZHVHQV6LHZLVVHQZLHLQGHU
3UR]HVVLQGXVWULHGDV4XDOLWlWVZHVHQRUJDQLVLHUWXQGSUDNWL]LHUWZLUG)HUQHUKDEHQVLHVLFKGLH
*UXQGODJHQGHU(QWVWHKXQJK\JLHQLVFKHU5LVLNHQVRZLHJUXQGOHJHQGH*HVLFKWVSXQNWH
K\JLHQLVFKHU*HVWDOWXQJDQJHHLJQHW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
:lUPHWHFKQLNGHU+HL]XQJXQG.OLPDWLVLHUXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQJUXQGOHJHQGH.HQQWQLVVHEHUGLH(QHUJLHYHUVRUJXQJYRQ*HElXGHQ
:RKQXQG,QGXVWULHJHElXGHPLW:lUPHIU+HL]]ZHFNHXQG:DUPZDVVHUDOVDXFKIU.lOWH
IU.OLPDDQODJHQXQG(QWXQG%HIHXFKWXQJGHU/XIWVRZLH(QHUJLHUFNJHZLQQXQJDXVGHU
$EOXIW6LHVLQGLQGHU/DJH6LPXODWLRQVSURJUDPPH]XYHUVWHKHQXQG]XEHGLHQHQ'LH
6WXGLHUHQGHQVLQGLQGHU/DJHGLHVH$QODJHQ]XYHUVWHKHQ]XHQWZHUIHQXQG]XEHUHFKQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU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0RG1U 0RGXO
0%,60
6DWHOOLWHQDHURG\QDPLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQIROJHQGH.HQQWQLVVHXQG)lKLJNHLWHQ
(LJHQVFKDIWHQGHUKRKHQ$WPRVSKlUHXQGGLHKLHUDXVUHVXOWLHUHQGHQ6WU|PXQJVEHUHLFKHGHU
6DWHOOLWHQGHILQLHUWGXUFK.QXGVHQ]DKOXQGPROHNXODUH0DFK]DKO0LWGHQJDVNLQHWLVFKHQ
*UXQGODJHQGHUPROHNXODUHQ6DWHOOLWHQXPVWU|PXQJXQGGHQKLHUDXVUHVXOWLHUHQGHQ
%HUHFKQXQJVPHWKRGHQN|QQHQGLH6WXGLHUHQGHQGLH|UWOLFKHQDHURG\QDPLVFKHQXQGGLH
*HVDPWEHLZHUWHYRQ6DWHOOLWHQEHUHFKQHQ6LHN|QQHQDXHUGHPGLH$QZHQGEDUNHLWYRQ
YHUHLQIDFKWHQ0HWKRGHQEHXUWHLOHQ
1HEHQGHQWKHRUHWLVFKHQ*UXQGODJHQZLUGHLQ9HUVWlQGQLVGHUH[SHULPHQWHOOHQ
%RGHQVLPXODWLRQHUZRUEHQ+LHU]XJHK|UHQ]XQlFKVWGLH*UXQGODJHQGHU9DNXXPWHFKQLNGLH
9DNXXPPHWHFKQLNXQGGLHVSH]LILVFKHQ(LJHQVFKDIWHQYRQPROHNXODUHQ6WU|PXQJVVRQGHQ'LH
%RGHQVLPXODWLRQXPIDWGLH$QODJHQ]XU6LPXODWLRQYRQPROHNXODUHQ6WU|PXQJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
.OLPDVFKXW](QHUJLHZLUWVFKDIW7HFKQLNEHZHUWXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQIXQGLHUWH.HQQWQLVVHEHUGLH.OLPDlQGHUXQJXQGGHUHQ8UVDFKHQEHU
GLH(QHUJLHZLUWVFKDIWXQGEHULQQRYDWLYH7HFKQRORJLHQXQGGHUHQ%HZHUWXQJ6LHVLQGLQGHU
/DJHLQQRYDWLYH7HFKQRORJLHQEH]JOLFKLKUHU.OLPDUHOHYDQ]XQGDQGHUHQ$XVZLUNXQJHQ]X
EHXUWHLOHQ
6LHNHQQHQDNWXHOOH)RUVFKXQJVDUEHLWHQDXIGLHVHP7KHPHQJHELHW'DUEHUKLQDXVKDEHQVLH
SUDNWLVFKH(UIDKUXQJHQLQGHU$XVZHUWXQJYRQ)DFKOLWHUDWXUVRZLHGHU9RUEHUHLWXQJXQG
3UlVHQWDWLRQHLQHVZLVVHQVFKDIWOLFKHQ9RUWUDJVJHZRQQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E0QGOLFKH3UIXQJLQ)RUPHLQHU3UlVHQWDWLRQ]XP6HPLQDU
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%,3$7
3UR]HVVWHFKQLNGHU1DQRPDWHULDOLHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVYHUIJHQGLH6WXGLHUHQGHQEHUJUXQGOHJHQGH.HQQWQLVVHLQGHU
3UR]HVVWHFKQLNYRQ1DQRPDWHULDOLHQ6LHNHQQHQGLH(LJHQVFKDIWHQXQGGHQ1XW]HQGHU
0DWHULDOLHQLQYHUVFKLHGHQHQ$QZHQGXQJHQ6LHVLQGLQGHU/DJHYHUVFKLHGHQH
+HUVWHOOXQJVPHWKRGHQLQVEHVRQGHUH0DKOYHUIDKUHQ)lOOXQJVPHWKRGHQXQG6RO*HO
7HFKQLNHQ]XYHUVWHKHQXQGEHVWHKHQGH3UR]HVVH]XRSWLPLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
0HFKDQLVFKHXQGWKHUPLVFKH%HKDQGOXQJYRQ$EIlOOHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQEHUIXQGLHUWH.HQQWQLVVHEHUGLHPHFKDQLVFKHXQGWKHUPLVFKH
%HKDQGOXQJYRQ$EIlOOHQXQGVLQGLQGHU/DJHGLHVH$QODJHQDXV]XOHJHQXQG]XEHUHFKQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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
0RG1U 0RGXO
0%:X%
6FKXW]GHU(UGDWPRVSKlUH87
4XDOLILNDWLRQV]LHOH
1DFK7HLOQDKPHDQGLHVHP0RGXOEHVLW]HQGLH6WXGLHUHQGHQJUXQGOHJHQGH.HQQWQLVVHEHUGLH
(QWVWHKXQJGHU6FKDGVWRIIHEHLGHU(QHUJLHXPZDQGOXQJXQGLQYHUIDKUHQVWHFKQLVFKHQ$QODJHQ
XQGEHUGLH7HFKQRORJLHQ]XU9HUPHLGXQJGLHVHU6FKDGVWRIIH6LHKDEHQJUXQGOHJHQGH
.HQQWQLVVHEHUGLHPHVVWHFKQLVFKH(UIDVVXQJGHU6FKDGVWRIIHHUZRUEHQ6LHVLQGLQGHU/DJH
3UREOHPVWHOOXQJHQLP8PZHOWVFKXW]]XDQDO\VLHUHQXQG.RQ]HSWHLP%HUHLFK
6FKDGVWRIIPLQLPLHUXQJXQWHU(LQEH]LHKXQJDQGHUHU'LV]LSOLQHQ]XHQWZLFNHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
1XNOHDUH(QHUJLHWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQIXQGLHUWH.HQQWQLVVHEHUGHQ%HWULHEXQGGLH6LFKHUKHLWYRQ
.HUQNUDIWZHUNHQXQGVLQGLQGHU/DJH6WUDKOHQVFKXW]XQG5HDNWRUZHUNVWRIIH]XEHXUWHLOHQ]X
EHUHFKQHQE]ZDXV]XZlKOHQXQG6LFKHUKHLWVDQDO\VHQGXUFK]XIKUHQ
6LHKDEHQLKUHWKHRUHWLVFKHQ.HQQWQLVVHGXUFKGLH%HVLFKWLJXQJYRQNRQYHQWLRQHOOHQ
.UDIWZHUNHQXQG.HUQNUDIWZHUNHQYHUWLHIW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
5HJHQHUDWLYH(QHUJLHWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQGLH*UXQGODJHQUHJHQHUDWLYHU(QHUJLHWHFKQLNHQXQGVLQGLQGHU/DJH
LKUH(IIL]LHQ]HQXQG(QWZLFNOXQJVSRWHQ]LDOHDE]XVFKlW]HQXQG]XYHUJOHLFKHQ'DUEHUKLQDXV
N|QQHQVLHEHVWHKHQGH$QODJHQDQDO\VLHUHQXQGHLQIDFKH6\VWHPHGLPHQVLRQLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWPLVVLRQHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH%HJULIIHXQG*UXQGODJHQ
HUGJHEXQGHQHU6DWHOOLWHQEDKQHQXQWHUGHP(LQIOXVVGHUZLFKWLJVWHQEDKQPHFKDQLVFKHQ
6W|UNUlIWH'LH6WXGLHUHQGHQVLQGLQGHU/DJHGLH]HLWOLFKH(QWZLFNOXQJYRQ6DWHOOLWHQEDKQHQ]X
EHUHFKQHQ'DVHUZRUEHQH:LVVHQEHIlKLJWVLH6DWHOOLWHQPLVVLRQHQEDKQPHFKDQLVFK
DXV]XOHJHQ'LH6WXGLHUHQGHQVLQGLQGHU/DJHGHQ(LQIOXVVZLFKWLJHU8QVLFKHUKHLWHQLQGHU
9RUKHUVDJHYRQ6DWHOOLWHQEDKQHQHLQ]XVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWWHFKQLNEHPDQQWHU6\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQHLQJUXQGOHJHQGHV9HUVWlQGQLVGHUEHPDQQWHQ5DXPIDKUWWHFKQLN
'LH3UREOHPDWLNHQLP%HWULHEHLQHU5DXPVWDWLRQVRZRKODXIWHFKQLVFKHU(EHQHDOVDXFKDXI
6HLWHQGHU$VWURQDXWHQVLQGEHNDQQW'LH6WXGLHUHQGHQVLQGLQGHU/DJHHLQPRGHUQHV
3URMHNWPDQDJHPHQWGXUFK]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,/5
5DXPIDKUWUFNVWlQGH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQJUXQGOHJHQGHV9HUVWlQGQLVIUGLH8UVDFKHQYRQ
:HOWUDXPUFNVWlQGHQ:HOWUDXPPOOHQWZLFNHOW6LHVLQGLQGHU/DJHGLH*HIDKUHQIUGLH
5DXPIDKUWXQGIU0HQVFKHQDXIGHU(UGHGXUFK:HOWUDXPPOOXQG0HWHRULWHQDE]XVFKlW]HQ
'LH6WXGLHUHQGHQVLQGEHIlKLJWDXI*UXQGLKUHU.HQQWQLVVHEHUGLH(QWVWHKXQJVPHFKDQLVPHQ
YRQ:HOWUDXPUFNVWlQGHQLQQRYDWLYH0HWKRGHQ]XU9HUPHLGXQJ]XHQWZLFNHOQ6LHVLQGIHUQHU
LQGHU/DJHPLWWHOVJHHLJQHWHU6RIWZDUHHLQH0LVVLRQVULVLNRDQDO\VHIU6DWHOOLWHQGXUFK]XIKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWV\VWHPH/$%25
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQHQYHUWLHIHQGHQ(LQEOLFNLQGLH6XEV\VWHPHYRQ6DWHOOLWHQHUKDOWHQ
6LHKDEHQYHUVFKLHGHQH5HDOLVLHUXQJVIRUPHQGHU6XEV\VWHPHNHQQHQJHOHUQWXQGKDEHQGLH
*UXQGNHQQWQLVVHHUZRUEHQGLHVHDXV]XOHJHQ'DUEHUKLQDXVVLQGGLH6WXGLHUHQGHQLQGHU/DJH
$XVZLUNXQJHQGHU6WUDKOXQJVXPJHEXQJGHV:HOWDOOVDXIGLHHOHNWURQLVFKHQ%DXWHLOHGLJLWDOHU
5HFKQHUDE]XVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ]X/HKUYHUDQVWDOWXQJ
5DXPIDKUWV\VWHPH*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
6WDELOLWlWVWKHRULHLP/HLFKWEDX
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHVLQGEHIlKLJW6WDELOLWlWVSUREOHPHYRUQHKPOLFK%HXOHQPLWYHUVFKLHGHQHQ
0HWKRGHQ]XO|VHQ=XGLHVHQ0HWKRGHQJHK|UHQLQVEHVRQGHUHGLHDQZHQGXQJVRULHQWLHUWHQ
0HWKRGHQEHU+DQGEXFKO|VXQJHQ
LQNOXVLYHPLWWUDJHQGH%UHLWHHWFDOVDXFKGLH0HWKRGHGHU)LQLWHQ(OHPHQWH'DQHEHQZHUGHQ
DXFKNODVVLVFKH/|VXQJVZHJHZLHGDV5LW]YHUIDKUHQEHKDQGHOW:HLWHUKLQVLQGGLH
6WXGLHUHQGHQLQGHU/DJH9HUVXFKH]XEHXUWHLOHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
3URGXNWPRGHOOLHUXQJXQG6LPXODWLRQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQN|QQHQPLWGHP(UOHUQWHQGLH3UR]HVVHGHU0RGHOOLHUXQJXQGQXPHULVFKHQ
6LPXODWLRQLQLKUHU*HVDPWKHLWEHUEOLFNHQ
+LHU]XZHUGHQVLHDQKDQGHLQLJHU)UDJHVWHOOXQJHQDQ'HWDLOSUREOHPHKHUDQJHIKUW6LHN|QQHQ
GLHKHXWHUHOHYDQWHQLQIRUPDWLRQVWHFKQRORJLVFKHQ%HJULIIHXQG:HUN]HXJHLPLQGXVWULHOOHQ
.RQWH[WHLQRUGQHQXQGEHKHUUVFKHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
,1)52%
'UHLGLPHQVLRQDOHV&RPSXWHUVHKHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQQDFK$EVFKOXVVGHV0RGXOVJUXQGOHJHQGH.HQQWQLVVHGHV
GUHLGLPHQVLRQDOHQ&RPSXWHUVHKHQVXQGGDPLWGLH)lKLJNHLWHLQIDFKH3UREOHPHDXIGLHVHP
VSDQQHQGHQ*HELHW]XO|VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ0QGOLFKH3UIXQJ
/3

6HPHVWHU

0RG1U 0RGXO
0%,.
1HXH0HWKRGHQGHU3URGXNWHQWZLFNOXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHJUXQGVlW]OLFKHXQGVSH]LHOOH0HWKRGHQXQG$UEHLWVZHLVHQ
DXIVHKUXQWHUVFKLHGOLFKHNRQVWUXNWLYH3UREOHPVWHOOXQJHQDQ]XZHQGHQ6LHEHKHUUVFKHQ
NRPSOH[H2SWLPLHUXQJVPHWKRGHQXQGN|QQHQDXFKH[WUHPH5DQGEHGLQJXQJHQEHLP
.RQVWUXLHUHQEHUFNVLFKWLJHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3520

4XDOLWlWVVLFKHUXQJIUGLH(OHNWURQLNIHUWLJXQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGPLWGHQJUXQGOHJHQGHQ$XIJDEHQXQG9HUIDKUHQGHU4XDOLWlWVVLFKHUXQJ
EHLGHU3URGXNWLRQHOHNWURQLVFKHU%DXJUXSSHQXQG*HUlWHYHUWUDXW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,3520

2SWLVFKH0HVVWHFKQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQHLQHQEUHLWJHIlFKHUWHQSUD[LVRULHQWLHUWHQhEHUEOLFNEHURSWLVFKH
0HVVYHUIDKUHQ'HU6FKZHUSXQNWOLHJWKLHUEHLDXIJHRPHWULVFKRSWLVFKHQXQGZHOOHQRSWLVFKHQ
9HUIDKUHQ]XU%HVWLPPXQJYRQ0HVVJU|HQZLHVLHHWZDLQGHQ%HUHLFKHQ
3UR]HVVEHUZDFKXQJ4XDOLWlWVVLFKHUXQJXQG5HYHUVH(QJLQHHULQJ]XHUPLWWHOQVLQG'LHV
XPIDVVWYRUDOOHP*U|HQZLH3RVLWLRQ.RQWXU)RUP)RUPlQGHUXQJ*HVFKZLQGLJNHLW
5DXKHLW6FKLFKWGLFNHXQGYHUVFKLHGHQH0DWHULDOHLJHQVFKDIWHQ'LH6WXGLHUHQGHQKDEHQHLQHQ
(LQGUXFNYRQGHQ)lKLJNHLWHQXQG(LQVFKUlQNXQJHQYHUVFKLHGHQHU0HVVSULQ]LSLHQHUZRUEHQ
XPVLQGEHIlKLJWLQGHUVSlWHUHQLQGXVWULHOOHQ3UD[LVGLHIUGLHMHZHLOLJH0HVVDXIJDEH
JHHLJQHWVWH0HVVWHFKQLN]XU$QZHQGXQJ]XEULQJHQXPGLH0|JOLFKNHLWHQGLHPRGHUQH
RSWLVFKH0HVVYHUIDKUHQELHWHQYROODXVVFK|SIHQ]XN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)7
7KHUPRG\QDPLNLQFKHPLVFKHQ3UR]HVVVLPXODWLRQHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHKHUUVFKHQGLH6WXGLHUHQGHQGLH%HJULIIHXQG*UXQGODJHQ
WKHUPRG\QDPLVFKHU5HFKHQPHWKRGHQXQG0RGHOOHGLHLQGHUFKHPLVFKHQ3UR]HVLPXODWLRQ
YRQ%HGHXWXQJVLQG0LWGHPHUZRUEHQHQ:LVVHQVLQGVLHLQGHU/DJHGHVWKHUPRG\QDPLVFKHQ
9HUKDOWHQVNRPSOH[HUHU6WRIIV\VWHPH]XEHVFKUHLEHQXQGGLHVHVPLWXQWHUVFKLHGOLFKHQ
WKHUPRG\QDPLVFKHQ0HWKRGHQXQG0RGHOOHQ]XEHUHFKQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,%97
0HWKRGHQGHU6\VWHPELRWHFKQRORJLH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGEHIlKLJWH[SHULPHQWHOOHXQGFRPSXWHUJHVWW]WH0HWKRGHQXQG$QVlW]H
IUGLH&KDUDNWHULVLHUXQJXQG2SWLPLHUXQJELRORJLVFKHU6\VWHPHLQGHU%LRWHFKQRORJLH
HLQ]XVHW]HQ,P)RNXVVWHKWGDEHLGLHJDQ]KHLWOLFKHV\VWHPRULHQWLHUWH%HWUDFKWXQJGHU=HOOH
'DEHLHUODQJHQGLH6WXGLHUHQGHQ.HQQWQLVVHZHOFKH.RQ]HSWHXQG7HFKQLNHQZHVHQWOLFKVLQG
XPHLQH=HOOHDOVNOHLQVWHQELRORJLVFKHQ5HDNWRUHUIROJUHLFKIUELRWHFKQRORJLVFKH3UR]HVVH]X
HQWZHUIHQ]XPRGHOOLHUHQHLQ]XVHW]HQXQG]XRSWLPLHUHQ$QDXVJHZlKOWHQSUDNWLVFKHQ
%HLVSLHOHQHUODQJHQGLH6WXGLHUHQGHQGLH%HIlKLJXQJ8QWHUVXFKXQJHQXQG2SWLPLHUXQJHQ
LQGXVWULHOOUHOHYDQWHU%LRWHFKQRORJLH3UR]HVVHYRU]XQHKPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,%97
0HWDEROLF(QJLQHHULQJ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGEHIlKLJWGHWDLOOLHUWH0RGHOOHEHU6WRIIZHFKVHOZHJHVRZLHGHUHQ
UHJXODWRULVFKH0HFKDQLVPHQ]XHUVWHOOHQGLHIUGLHJH]LHOWH6WDPPYHUEHVVHUXQJELRORJLVFKHU
6\VWHPHQRWZHQGLJVLQG'D]XJHK|UWVRZRKOGLHPDWKHPDWLVFKH$QDO\VHGHVVWDWLRQlUHQ
=XVWDQGHVDOVDXFKGLH(UIDVVXQJGHUPHWDEROLVFKHQ.RQWUROOHLP6WRIIZHFKVHO)HUQHUVROOHQ
GLH6WXGHQWHQLQGHU/DJHVHLQPLWGHUIXQNWLRQHOOHQ%HVFKUHLEXQJGHU(Q]\PNLQHWLNXQGLKUHU
(LQELQGXQJPLWVW|FKLRPHWULVFKHQ$QVlW]HQHLQHLQWHJUDOH%HWUDFKWXQJGHULQWUD]HOOXOlUHQ
5HDNWLRQVYRUJlQJHXQGQHW]ZHUNHGXUFKIKUHQ]XN|QQHQ
hEXQJ
'LH6WXGLHUHQGHQHUODQJHQ.HQQWQLVVHEHU*UXQGODJHQYRQ0RGHOOHGHU6WRIIZHFKVHOZHJHXQG
ZHUGHQGD]XEHIlKLJWGLHPDWKHPDWLVFKH$QDO\VHVRZLHGLH(UIDVVXQJGHUPHWDEROLVFKHQ
.RQWUROOHLP6WRIIZHFKVHOPLWHLQHULQWHJUDOHQ%HWUDFKWXQJGHULQWUD]HOOXOlUHQ
5HDNWLRQVYRUJlQJHXQGQHW]ZHUNHGXUFK]XIKUHQ6LHHUZHUEHQHLQ9HUVWlQGQLVEHU
ELRFKHPLVFKHLQWUD]HOOXOlUH3UR]HVVHVRZLHGHUHQUHJXODWRULVFKH0HFKDQLVPHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,%97
2SWLPLHUXQJYRQ%LRSUR]HVVHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGGD]XEHIlKLJWDQKDQGLQJHQLHXUZLVVHQVFKDIWOLFKHU0HWKRGHQGLH
]LHOJHULFKWHWH2SWLPLHUXQJWHFKQLVFKUHOHYDQWHU%LRSUR]HVVHYRU]XQHKPHQ'LH6WXGLHUHQGHQ
HUZHUEHQLQGHU9RUOHVXQJHLQHQhEHUEOLFNEHUGLHLWHUDWLYH$QQlKUXQJRSWLPDOHU
%HWULHEVIKUXQJVVWUDWHJLHQGLHJUXQGVlW]OLFKPLW.RPSURPLVVHQEHLGHU$XVZDKOGHU=XVWlQGH
DXVYLHOHQP|JOLFKHQ9DULDEOHQYHUEXQGHQLVW'DUEHUKLQDXVHUODQJHQGLH6WXGLHUHQGHQ
YHUWLHIWH.HQQWQLVVHEHUGLUHNWH([DNWO|VXQJHQDOVDXFKEHUPRGHUQHVWRFKDVWLVFKH0HWKRGHQ
2KQHGLHVH$XVZDKOZUGHGDV2SWLPLHUXQJVYHUIDKUHQLP:HVHQWOLFKHQDXIGHU,QWXLWLRQXQG
(UIDKUXQJGHV([SHULPHQWDWRUVEHUXKHQGHUWURW]*HVFKLFNOLFKNHLWQLFKWLQGHU/DJHZlUHHLQH
JURH$Q]DKODQ9DULDQWHQ]XSUIHQXQG]XEHZHUWHQ
hEXQJ
'LH6WXGLHUHQGHQHUODQJHQ.HQQWQLVVHEHU*UXQGODJHQGHUPRGHOOJHVWW]WHQ2SWLPLHUXQJYRQ
%LRSUR]HVVHQXQGZHUGHQGD]XEHIlKLJWGLHLWHUDWLYHG\QDPLVFKHXQGVWRFKDVWLVFKH$QQlKUXQJ
RSWLPDOHU%HWULHEVIKUXQJVVWUDWHJLHQZHLWJHKHQGGXUFKIKUHQ]XN|QQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

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0RG1U 0RGXO
0%,9%
1HXH7HFKQRORJLHQDQ9HUEUHQQXQJVNUDIWPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQYHUWLHIWH.HQQWQLVVHLQ$XIEDX)XQNWLRQXQG%HUHFKQXQJYRQ
9HUEUHQQXQJVNUDIWPDVFKLQHQ6LHHUODQJHQIXQGLHUWH.HQQWQLVVHEHUQHXH7HFKQRORJLHQDQ
9HUEUHQQXQJVNUDIWPDVFKLQHQ'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]W=XVDPPHQKlQJH
EHLQHXHQ%UHQQYHUIDKUHQQHXHQ/DGXQJVZHFKVHOWHFKQRORJLHQXQGQHXHQ.UDIWVWRIIHQ]X
HUNHQQHQ6LHVLQGLQGHU/DJH$QDORJLHQ]XHUNHQQHQXQGPRWRUVSH]LILVFKHV:LVVHQ]X
WUDQVIHULHUHQXQG]XYHUQHW]HQ'LH6WXGLHUHQGHQHUKDOWHQYHUWLHIWHV9HUVWlQGQLVQHXHU
7HFKQRORJLHQDQ9HUEUHQQXQJVNUDIWPDVFKLQHQXQGVLQGLQGHU/DJHQHXH(QWZLFNOXQJHQ
EH]JOLFKGHUWHFKQLVFKHQZLUWVFKDIWOLFKHQXQGXPZHOWSROLWLVFKHQ$VSHNWH]XYHUVWHKHQXQG]X
EHXUWHLOHQ6LHVLQGEHIlKLJW]XUIDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHU
0RWRUHQWHFKQLN
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
0HVVPHWKRGHQLQGHU6WU|PXQJVPHFKDQLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQ*UXQGNHQQWQLVVHEHUPHFKDQLVFKHHOHNWULVFKHXQGRSWLVFKH
0HVVPHWKRGHQ]XU%HVWLPPXQJYRQVWU|PXQJVPHFKDQLVFKHQ*U|HQZLH'UXFN'LFKWH
*HVFKZLQGLJNHLW7HPSHUDWXUXQG:DQGVFKXEVSDQQXQJ1HEHQGHP)XQNWLRQVSULQ]LSXQGGHU
*HQDXLJNHLWGHUHLQ]HOQHQ0HVVYHUIDKUHQOHUQHQGLH6WXGLHUHQGHQDXFKGHUHQ0|JOLFKNHLWHQ
XQG*UHQ]HQNHQQHQXQG0HWKRGHQGLHVH]XHUZHLWHUQXQG]XYHUEHVVHUQ*UXQGNHQQWQLVVHLP
SUDNWLVFKHQ8PJDQJPLWGHQYRUJHVWHOOWHQ0HVVWHFKQLNHQHUOHUQHQGLH6WXGLHUHQGHQLP
5DKPHQGHU/DERUYHUDQVWDOWXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ]X/HKUYHUDQVWDOWXQJ
0HVVPHWKRGHQLQGHU6WU|PXQJVPHFKDQLN*HZLFKWXQJEHLGHU%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

6HPHVWHU

0RG1U 0RGXO
0%3),
0HVVWHFKQLVFKH0HWKRGHQDQ6WU|PXQJVPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQHQhEHUEOLFNEHUGLHZLFKWLJVWHQ0HYHUIDKUHQXQG
$XVZHUWHPHWKRGHQDQ6WU|PXQJVPDVFKLQHQ'LH6WXGLHUHQGHQVLQGLQGLH/DJHVHOEVWlQGLJDXV
GHQLPPHUNRPSOH[HUHQ]XU9HUIJXQJVWHKHQGHQ0HYHUIDKUHQGLHMHQLJHQDXV]XZlKOHQXQG
DQ]XZHQGHQGLH]XU/|VXQJGHU0HDXIJDEHDPEHVWHQJHHLJQHWVLQG+LHU]XZHUGHQLP
/DERUYHUWLHIHQGH.DQQWQLVVHHUZRUEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ0HVVWHFKQLVFKH0HWKRGHQDQ
6WU|PXQJVPDVFKLQHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
/3

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
0RG1U 0RGXO
0%,3$7
3UR]HVVWHFKQLNGHU1DQRPDWHULDOLHQPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVYHUIJHQGLH6WXGLHUHQGHQEHUJUXQGOHJHQGH.HQQWQLVVHLQGHU
3UR]HVVWHFKQLNYRQ1DQRPDWHULDOLHQ6LHNHQQHQGLH(LJHQVFKDIWHQXQGGHQ1XW]HQGHU
0DWHULDOLHQLQYHUVFKLHGHQHQ$QZHQGXQJHQ6LHVLQGLQGHU/DJHYHUVFKLHGHQH
+HUVWHOOXQJVPHWKRGHQLQVEHVRQGHUH0DKOYHUIDKUHQ)lOOXQJVPHWKRGHQXQG6RO*HO
7HFKQLNHQ]XYHUVWHKHQSUDNWLVFKGXUFK]XIKUHQXQGEHVWHKHQGH3UR]HVVH]XRSWLPLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
,1)52%
5RERWLN,,3URJUDPPLHUHQ0RGHOOLHUHQ3ODQHQ
4XDOLILNDWLRQV]LHOH
'LHVHU0RGXOYHUPLWWHOWGHQ6WXGLHUHQGHQGLHJUXQGOHJHQGHQLQIRUPDWLVFKHQ3DUDGLJPHQ
.RQ]HSWHXQG$OJRULWKPHQGHU5RERWLN'DVHUZRUEHQH:LVVHQELHWHWHLQHVROLGH%DVLVIU
IRUWJHVFKULWWHQH5RERWHUDQZHQGXQJHQLQXQWHUVFKLHGOLFKVWHQ%HUHLFKHQVRZLHGHUHQ6LPXODWLRQ
LP9LUWXHOOHQ
3UIXQJVPRGDOLWlWHQ
3UXHIXQJVOHLVWXQJ0QGOLFKH3UIXQJ
/3

6HPHVWHU

0RG1U 0RGXO
,1)66(
6RIWZDUH(QJLQHHULQJIU,QJHQLHXUH
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVEHVLW]HQGLHDQJHKHQGHQ,QJHQLHXUHHLQJUXQGOHJHQGHV
9HUVWlQGQLV]XU(QWZLFNOXQJNRPSOH[HU6RIWZDUHV\VWHPH6LHVLQGSULQ]LSLHOOLQGHU/DJHGLH
$XIJDEHQVWHOOXQJ]XHUIDVVHQ]XPRGHOOLHUHQXQGLQHLQ'HVLJQXP]XVHW]HQVRZLHPLWHLQHP
6\VWHP(QWZLFNOXQJVSUR]HVV]XYHU]DKQHQ
3UIXQJVPRGDOLWlWHQ
3UXHIXQJVOHLVWXQJ(LQHPLQWLJH.ODXVXUDP(QGHGHV6HPHVWHUV'DV%HVWHKHQGLHVHU
.ODXVXULVWJOHLFK]HLWLJGLH%HIlKLJXQJ]XU7HLOQDKPHDP6RIWZDUHHQWZLFNOXQJVSUDNWLNXP
6(3
/3

6HPHVWHU

0RG1U 0RGXO
0%)=7
)DKU]HXJDNXVWLN
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQOHUQHQIROJHQGH7KHPHQEHUHLFKHGLHVLH]XP7HLOSUDNWLVFKEHKDQGHOQ
N|QQHQ
)DKU]HXJDNXVWLN
*HVHW]OLFKH9RUVFKULIWHQ
$NXVWLVFKH4XDOLWlWGHU)DKU]HXJLQQHQUDXPJHUlXVFKH
6FKDOOHQWVWHKXQJVPHFKDQLVPHQDQ.RPSRQHQWHQXQG$JJUHJDWHQ
$NXVWLVFKH0HVVYHUIDKUHQXQG$QDO\VHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

 99
5
7


0RG1U 0RGXO
0%,/5
)OXJVLPXODWLRQXQG)OXJHLJHQVFKDIWVNULWHULHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOVKDEHQGLH6WXGLHUHQGHQGDV+DQGZHUNV]HXJIUGLHVHOEVWlQGLJH
%HDUEHLWXQJYRQ]XNQIWLJHQ$XIJDEHQLP%HUHLFKGHU)OXJV\VWHPG\QDPLNXQGHLQWLHIHV
9HUVWlQGQLVIUG\QDPLVFKH6\VWHPHHUZRUEHQ'HU6SLQQRIILQGHQ%HUHLFKGHU)DKUG\QDPLN
]HLJWGLHhEHUWUDJEDUNHLWGHVJHZRQQHQHQ:LVVHQVLQDQGHUH'LV]LSOLQHQ,P5DKPHQGHV
6LPXODWRUSUDNWLNXPVEHLP'/5OHUQHQVLHGLH=XVDPPHQDUEHLWPLW7HVWSLORWHQNHQQHQ'LH
$EVROYHQWLQQHQXQG$EVROYHQWHQZHUGHQEHIlKLJWHLQHZLVVHQVFKDIWOLFKH7lWLJNHLWPLWGHP
=LHOGHU3URPRWLRQLQGLYHUVHQ%HUHLFKHQGHU6\VWHPG\QDPLNDQ]XWUHWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
)OXJUHJHOXQJ/$%25
4XDOLILNDWLRQV]LHOH
$XVJHKHQGYRQGHQ*UXQGODJHQGHU)OXJPHFKDQLNXQGGHU5HJHOXQJVWHFKQLNZLUGGHQ
6WXGLHUHQGHQGDV.RQ]HSWGHU)OXJUHJHOXQJYHUPLWWHOW([HPSODULVFKDQGHU
)OXJ]HXJOlQJVEHZHJXQJZHUGHQEHU)OXJHLJHQVFKDIWVNULWHULHQXQG*WHIRUGHUXQJHQGLH
)OXJUHJOHUHQWZLFNOXQJGDUJHVWHOOW:HLWHUZHUGHQGLH$NWXDWRUHQXQGGHU3LORWLP.RQWH[WGHV
G\QDPLVFKHQ6\VWHPV)OXJ]HXJEHWUDFKWHW'LH6WXGLHUHQGHQKDEHQVRPLW.HQQWQLVEHUGLH
)OXJUHJHOXQJVNRQ]HSWHHUODQJW6LHVLQGLQGHU/DJHGLHUHJHOXQJVWHFKQLVFKH3UREOHPVWHOOXQJ
HLQHV)OXJ]HXJHVZLHEVSZ6WDELOLWlWXQG)KUXQJVJHQDXLJNHLWGXUFKJHHLJQHWH
5HJOHUDXVOHJXQJXQG$QSDVVXQJ]XEHKDQGHOQ'XUFKGLH(UDUEHLWXQJXQGGDV9HUVWlQGQLVGHU
YROOVWlQGLJHQ)OXJ]HXJG\QDPLNLVWLKQHQGLH*UXQGODJHIUNRPSOH[HUH)OXJUHJHOXQJVDXIJDEHQ
JHJHEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
D.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ]X/HKUYHUDQVWDOWXQJ
)OXJUHJHOXQJ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROO]XGHQ]XDEVROYLHUHQGHQ9HUVXFKHQ*HZLFKWXQJEHLGHU%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%9X$
0RGHUQH5HJHOXQJVYHUIDKUHQIU)DKU]HXJH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQYHUIJHQQDFK$EVFKOXVVGHU9RUOHVXQJ)DKU]HXJUHJHOXQJEHUHLQIXQGLHUWHV
%DVLVZLVVHQVRZRKOEHUGDVNRPSOH[H6\VWHP)DKUHU)DKU]HXJ8PZHOWVRZLHEHUPRGHUQH
9HUIDKUHQ]XU$XVOHJXQJYRQ5HJHOXQJVV\VWHPHQDOVDXFKEHUGLH*UXQGODJHQGHU
0RGHOOLHUXQJGHU)DKU]HXJG\QDPLN6LHN|QQHQGLHHUOHUQWHQ0RGHOOHXQG9HUIDKUHQ
EH]JOLFKHLQHU3UREOHPVWHOOXQJDQZHQGHQXQGEHZHUWHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXUPLQRGHUPQGOLFKH3UIXQJPLQ
/3

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
0RG1U 0RGXO
(7,+7
+DOEOHLWHUVHQVRUHQ
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGHV0RGXOV+DOEOHLWHUVHQVRUHQYHUIJHQGLH6WXGLHUHQGHQEHU
HLQJUXQGOHJHQGHV9HUVWlQGQLVGHUZLFKWLJVWHQ9HUIDKUHQ]XU0RGHOOLHUXQJ+HUVWHOOXQJXQG
&KDUDNWHULVLHUXQJYRQPLNURQDQRPHFKDQLVFKHQ+DOEOHLWHU6HQVRUHQ
GLH)lKLJNHLW]XU$XVZDKOJHHLJQHWHU)HUWLJXQJVYHUIDKUHQIUGLH5HDOLVLHUXQJYRQPLNURXQG
QDQRVWUXNWXULHUWHQ+DOEOHLWHU6HQVRUHQ
HLQJHKHQGH.HQQWQLVVHXQGSUDNWLVFKH(UIDKUXQJEHLP(QWZXUIYRQ6HQVRUHQ
:LVVHQ]XU(LQVFKlW]XQJXQG%HZHUWXQJYRQ(LQVDW]P|JOLFKNHLWHQPLNURQDQRPHFKDQLVFKHU
6HQVRUHQ
3UIXQJVPRGDOLWlWHQ
PQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)/
/DERUPRGXO.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQNHQQHQJUXQGOHJHQGH/|VXQJVDQVlW]H9RUJHKHQVZHLVHQXQG.RQ]HSWHGHU
.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ6LHVLQGLQGHU/DJHXQWHUVFKLHGOLFKH:HUNVWRIIHXQG
%DXZHLVHQLP)OXJ]HXJEDX]XGLIIHUHQ]LHUHQ'HV:HLWHUHQN|QQHQGLH6WXGLHUHQGHQ
JUXQGOHJHQGH9HUELQGXQJHQGHU.RQVWUXNWLRQEHUHFKQHQXQGEHZHUWHQ=XVlW]OLFKVLQGGLH
6WXGLHUHQGHQLQGHU/DJHYHUVFKLHGHQH0HVVXQG$XVZHUWPHWKRGHQEHL3UREOHPVWHOOXQJHQLP
)OXJ]HXJEDXXQG/HLFKWEDXDQ]XZHQGHQ6LHKDEHQGLH)lKLJNHLWHUOHUQW9HUVXFKHVHOEVWlQGLJ
GXUFK]XIKUHQDXV]XZHUWHQXQG]XLQWHUSUHWLHUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ
DPQGOLFKH3UIXQJ0LQXWHQ]X/HKUYHUDQVWDOWXQJ.RQVWUXNWLRQYRQ)OXJ]HXJVWUXNWXUHQ
*HZLFKWXQJEHL%HUHFKQXQJGHU*HVDPWPRGXOQRWH
E3URWRNROOH]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ*HZLFKWXQJEHL%HUHFKQXQJGHU
*HVDPWPRGXOQRWH
6WXGLHQOHLVWXQJ.ROORTXLXP]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,9%
9HUGUlQJHUPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQJUXQGOHJHQGH.HQQWQLVVHEHU$XIEDX)XQNWLRQXQG%HUHFKQXQJ
GHU9HUGUlQJHUPDVFKLQHQ6LHHUODQJHQIXQGLHUWH.HQQWQLVVHEHUGLH$SSOLNDWLRQYRQ
9HUGUlQJHUPDVFKLQHQEHL.UDIWIDKU]HXJHQ'LH6WXGLHUHQGHQZHUGHQLQGLH/DJHYHUVHW]W
=XVDPPHQKlQJH]ZLVFKHQGHQYHUVFKLHGHQHQ3XPSHQXQG9HUGLFKWHUQ]XHUNHQQHQ6LHVLQGLQ
GHU/DJH$QDORJLHQ]XHUNHQQHQXQGVSH]LILVFKHV:LVVHQ]XWUDQVIHULHUHQXQG]XYHUQHW]HQ
'LH6WXGLHUHQGHQHUKDOWHQHLQHQ(LQEOLFNLQ)XQNWLRQVSULQ]LSLHQWHFKQLVFKH'HWDLOVXQG
%HUHFKQXQJGHU9HUGUlQJHUPDVFKLQHQXQGVLQGLQGHU/DJHQHXH(QWZLFNOXQJHQEH]JOLFKGHU
WHFKQLVFKHQZLUWVFKDIWOLFKHQXQGXPZHOWSROLWLVFKHQ$VSHNWH]XYHUVWHKHQXQG]XEHXUWHLOHQ
6LHVLQGEHIlKLJW]XUIDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHP%HUHLFKGHU
9HUGUlQJHUPDVFKLQHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

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
0RG1U 0RGXO
0%,9%
9HUVXFKVXQG$SSOLNDWLRQVWHFKQLNDQ)DKU]HXJDQWULHEHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQHUZHUEHQJUXQGOHJHQGH.HQQWQLVVHEHU$SSOLNDWLRQVDXIJDEHQXQG
9HUVXFKVPHWKRGHQVRZLHGHUKLHU]XQRWZHQGLJHQ6WDQGDUGXQG6RQGHUPHVVWHFKQLNHQDQ
)DKU]HXJDQWULHEHQXQGGHUHQSUDNWLVFKH$QZHQGXQJLQGHU0RWRUHQIRUVFKXQJXQG
HQWZLFNOXQJ6LHHUODQJHQ.HQQWQLVVHEHUGLHNRPSOH[HQ=XVDPPHQKlQJHGHU$XIJDEHQLQ
0RWRUYHUVXFKXQG$SSOLNDWLRQXQGGHU6FKZHUSXQNWHGHU$JJUHJDWHHQWZLFNOXQJLP.RQWH[W
DNWXHOOHUXQG]XNQIWLJHUJHVHW]OLFKHU$QIRUGHUXQJHQEH]JOLFK9HUEUDXFKXQG
6FKDGVWRIIHPLVVLRQHQXQGVWHLJHQGHU.XQGHQZQVFKH'LH6WXGLHUHQGHQZHUGHQLQGLH/DJH
YHUVHW]W=XVDPPHQKlQJHGHU3UIPHWKRGHQDP0RWRUDQZLFKWLJHQ0RWRUNRPSRQHQWHQXQG
LP)DKU]HXJ]XHUNHQQHQ6LHZHUGHQEHIlKLJW$QDORJLHQ]XHUNHQQHQXQGPRWRUVSH]LILVFKHV
:LVVHQ]XWUDQVIHULHUHQXQG]XYHUQHW]HQ'LH6WXGLHUHQGHQHUKDOWHQHLQHQ(LQEOLFNLQGLH
WHFKQLVFKHQ'HWDLOVXQG(QWZLFNOXQJVVFKZHUSXQNWHGHU9HUVXFKVXQG$SSOLNDWLRQVDXIJDEHQ
DQ9HUEUHQQXQJVPRWRUHQXQGVLQGLQGHU/DJHQHXH(QWZLFNOXQJHQEH]JOLFKGHUWHFKQLVFKHQ
ZLUWVFKDIWOLFKHQXQGXPZHOWSROLWLVFKHQ$VSHNWH]XYHUVWHKHQXQG]XEHXUWHLOHQ6LHZHUGHQ]XU
IDFKOLFKHQ.RPPXQLNDWLRQPLW6SH]LDOLVWHQDXVGHU0RWRUHQWHFKQLNEHIlKLJW
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%:X%
:lUPHXQG6WRIIEHUWUDJHUV\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQEHVLW]HQIXQGLHUWH.HQQWQLVVHEHUGLHPDWKHPDWLVFKHQXQG
QDWXUZLVVHQVFKDIWOLFKHQ*UXQGODJHQGHV:lUPHXQG6WRIIEHUJDQJV6LHKDEHQVLFKGLH
.HQQWQLVVHIUGLH.RQVWUXNWLRQ%HUHFKQXQJXQG$XVOHJXQJGHU$QODJHQV\VWHPHXQGGHUHQ
2SWLPLHUXQJHUZRUEHQ6LHVLQGLQGHU/DJH3UREOHPVWHOOXQJHQEHLGHU$XVOHJXQJXQG
.RQVWUXNWLRQYRQ:lUPHXQG6WRIIEHUWUDJHUV\VWHPHQHUIROJUHLFK]XO|VHQXQGLQQRYDWLYH
.RQ]HSWHXQWHU(LQEH]LHKXQJDQGHUHU'LV]LSOLQHQ]XHQWZLFNHOQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,)8
)DEULNSODQXQJLQGHU(OHNWURQLNSURGXNWLRQPLW/DERU
4XDOLILNDWLRQV]LHOH
1DFK$EVFKOXVVGLHVHV0RGXOVVLQGGLH6WXGLHUHQGHQLQGHU/DJH)DEULNHQLQGHU
(OHNWURQLNSURGXNWLRQDQKDQGGHUJHZRQQHQHQ(UNHQQWQLVVHHLJHQVWlQGLJQDFKHLQHUNODVVLVFKHQ
9RUJHKHQVZHLVH]XSODQHQ'DUEHUKLQDXVN|QQHQGLH6WXGLHUHQGHQPRGHUQH
5HFKQHUXQWHUVWW]XQJXQG8PZHOWDVSHNWHLQGLH)DEULNSODQXQJLQWHJULHUHQXQGJHlQGHUWHQ
5DKPHQEHGLQJXQJHQIUEHVWHKHQGH)DEULNHQGXUFK7XQHQXQG$QSDVVHQQDFKNRPPHQ
'LH6WXGLHUHQGHQKDEHQGXUFKGLH7HLOQDKPHDP)DEULNSODQXQJVODERUHUZHLWHUWH.HQQWQLVVHLP
%HUHLFKGHV(LQVDW]HVPRGHUQHU)DEULNSODQXQJVZHUN]HXJHXQGGHU9RUJHKHQVZHLVHLQQHUKDOE
GHU)DEULNSODQXQJHUZRUEHQ'XUFKHLQH)DOOVWXGLHPLWZHFKVHOQGHQ8QWHUQHKPHQN|QQHQGLH
6WXGLHUHQGHQSUDNWLVFKH(UIDKUXQJHQLQGHU)DEULNSODQXQJDXIZHLVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQ
6WXGLHQOHLVWXQJ.ROORTXLXPXQG3URWRNROO]XGHQDEVROYLHUWHQ/DERUYHUVXFKHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,.
5HFKQHUXQWHUVWW]WHV$XVOHJHQXQG2SWLPLHUHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHXQWHUVFKLHGOLFKHUHFKQHUXQWHUVWW]WH:HUN]HXJH]XP
$XVOHJHQXQG2SWLPLHUHQYRQ.RQVWUXNWLRQHQ]LHOJHULFKWHWDXV]XZlKOHQXQGV\VWHPDWLVFK
DQ]XZHQGHQ'DEHLVLQGVLHVLFKGHUMHZHLOLJHQ$QZHQGXQJVEHUHLFKH0|JOLFKNHLWHQXQG
*UHQ]HQGHU:HUN]HXJHVRZLHGHU5HFKWHXQG3IOLFKWHQGHV$QZHQGHUVEHZXVVW
3UIXQJVPRGDOLWlWHQ
9RUOHVXQJ0QGOLFKH3UIXQJ0LQXWHQ
/DERU6FKULIWOLFKH$XVDUEHLWXQJXQG3UlVHQWDWLRQGHU(UJHEQLVVH
/3

6HPHVWHU

 102
5
5
7
7




0RG1U 0RGXO
0%,/5
)OXJUHJHOXQJ
4XDOLILNDWLRQV]LHOH
$XVJHKHQGYRQGHQ*UXQGODJHQGHU)OXJPHFKDQLNXQGGHU5HJHOXQJVWHFKQLNZLUGGHQ
6WXGLHUHQGHQGDV.RQ]HSWGHU)OXJUHJHOXQJYHUPLWWHOW([HPSODULVFKDQGHU
)OXJ]HXJOlQJVEHZHJXQJZHUGHQEHU)OXJHLJHQVFKDIWVNULWHULHQXQG*WHIRUGHUXQJHQGLH
)OXJUHJOHUHQWZLFNOXQJGDUJHVWHOOW:HLWHUZHUGHQGLH$NWXDWRUHQXQGGHU3LORWLP.RQWH[WGHV
G\QDPLVFKHQ6\VWHPV)OXJ]HXJEHWUDFKWHW'LH6WXGLHUHQGHQKDEHQVRPLW.HQQWQLVEHUGLH
)OXJUHJHOXQJVNRQ]HSWHHUODQJW6LHVLQGLQGHU/DJHGLHUHJHOXQJVWHFKQLVFKH3UREOHPVWHOOXQJ
HLQHV)OXJ]HXJHVZLHEVSZ6WDELOLWlWXQG)KUXQJVJHQDXLJNHLWGXUFKJHHLJQHWH
5HJOHUDXVOHJXQJXQG$QSDVVXQJ]XEHKDQGHOQ'XUFKGLH(UDUEHLWXQJXQGGDV9HUVWlQGQLVGHU
YROOVWlQGLJHQ)OXJ]HXJG\QDPLNLVWLKQHQGLH*UXQGODJHIUNRPSOH[HUH)OXJUHJHOXQJVDXIJDEHQ
JHJHEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,/5
5DXPIDKUWV\VWHPH
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQKDEHQHLQHQYHUWLHIHQGHQ(LQEOLFNLQGLH6XEV\VWHPHYRQ6DWHOOLWHQHUKDOWHQ
6LHKDEHQYHUVFKLHGHQH5HDOLVLHUXQJVIRUPHQGHU6XEV\VWHPHNHQQHQJHOHUQWXQGKDEHQGLH
*UXQGNHQQWQLVVHHUZRUEHQGLHVHDXV]XOHJHQ'DUEHUKLQDXVVLQGGLH6WXGLHUHQGHQLQGHU/DJH
$XVZLUNXQJHQGHU6WUDKOXQJVXPJHEXQJGHV:HOWDOOVDXIGLHHOHNWURQLVFKHQ%DXWHLOHGLJLWDOHU
5HFKQHUDE]XVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJHQ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
6WU|PXQJHQLQ7XUERPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'LH6WXGLHUHQGHQVLQGLQGHU/DJHNRPSOH[H6WU|PXQJVSKlQRPHQHLQ9HUGLFKWHUQXQG
7XUELQHQ]XHUNHQQHQXQG]XNODVVLIL]LHUHQ$XIEDXHQGDXIGLHVHQ.HQQWQLVVHQN|QQHQGLH
6WXGLHUHQGHQJHHLJQHWH0DQDKPHQLQGHU$XVOHJXQJKRFKEHODVWHWH7XUERPDVFKLQHQ
DQZHQGHQ1HEHQGHQ.HQQWQLVVHQ]XUGUHLGLPHQVLRQDOHQ6FKDXIHODXVOHJXQJKDEHQGLH
6WXGLHUHQGHQHEHQIDOOV)lKLJNHLWHQ]XP(QWZXUIYRQWUDQVVRQLVFKHQ3URILOHQHUZRUEHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%3),
5HJHOXQJXQG%HWULHEVYHUKDOWHQYRQ)OXJWULHEZHUNHQ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQYHUWLHIWH.HQQWQLVVHLQGHU5HJHOXQJXQGGHV%HWULHEVYHUKDOWHQVYRQ
)OXJDQWULHEHQYHUPLWWHOW'LH6WXGLHUHQGHQNHQQHQGLHXQWHUVFKLHGOLFKHQ%HWULHEV]XVWlQGHXQG
0DQDKPHQ]XU%HHLQIOXVVXQJGHV%HWULHEVYHUKDOWHQVGHUYHUVFKLHGHQHQ.RPSRQHQWHQ6LH
NHQQHQGLH)XQNWLRQVZHLVHYRQ5HJOHUQGHUHQ6WHOOJOLHGHUQVRZLHGLHYHUVFKLHGHQHQ0HWKRGHQ
GHU=XVWDQGVEHUZDFKXQJ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

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0RG1U 0RGXO
0%3),
7ULHEZHUNV0DLQWHQDQFH
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQWHFKQLVFKHXQGUHFKWOLFKH.HQQWQLVVHEHUGLH,QVWDQGKDOWXQJYRQ
)OXJDQWULHEHQYHUPLWWHOW'LH6WXGLHUHQGHQKDEHQ*UXQGNHQQWQLVVHEHUGHQNRQVWUXNWLYHQ
$XIEDXGHU7ULHEZHUNVPRGXOHXQGGHUHQ)XQNWLRQHUZRUEHQ6LHNHQQHQ6FKDGHQVELOGHUXQG
NHQQHQGHQ(LQVDW]EHUHLFKGHUXQWHUVFKLHGOLFKHQ5HSDUDWXUYHUIDKUHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%,60
$HURG\QDPLNGHU7ULHEZHUNVNRPSRQHQWHQ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQVWU|PXQJVPHFKDQLVFKH9RUJlQJHLQ7ULHEZHUNVNRPSRQHQWHQ
YHUPLWWHOW'LH6WXGLHUHQGHQKDEHQ*UXQGNHQQWQLVVH]XUDHURG\QDPLVFKHQ$XVOHJXQJYRQ
7ULHEZHUNVHLQOlXIHQ9HUGLFKWHUQ7XUELQHQ'VHQXQG3URSHOOHUQHUZRUEHQ'DUEHUKLQDXV
N|QQHQGLH6WXGLHUHQGHQ/HLVWXQJHQHLQ]HOQHU.RPSRQHQWHQDQKDQG]XJHK|ULJHU.HQQ]DKOHQ
DEVFKlW]HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%3),
+\GUDXOLVFKH6WU|PXQJVPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQ(QWZXUIVXQG1DFKUHFKQXQJVPHWKRGHQVRZLHNRQVWUXNWLYH
%HVRQGHUKHLWHQGHUK\GUDXOLVFKHQ6WU|PXQJVPDVFKLQHQYHUPLWWHOW'LH6WXGLHUHQGHQVLQGLQGHU
/DJHK\GUDXOLVFKH6WU|PXQJVPDVFKLQHQPLWDOOHQQRWZHQGLJHQ.RPSRQHQWHQIUGLH
XQWHUVFKLHGOLFKHQ(LQVDW]IlOOH]XHQWZHUIHQ6LHNHQQHQGLH9HUOXVWPHFKDQLVPHQXQGGLHGLH
.HQQOLQLHQEHHLQIOXVVHQGHQ*U|HQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

0RG1U 0RGXO
0%3),
7KHUPLVFKH6WU|PXQJVPDVFKLQHQ
4XDOLILNDWLRQV]LHOH
'HQ6WXGLHUHQGHQZHUGHQ.HQQWQLVVHEHU)XQNWLRQXQGNRQVWUXNWLYH0HUNPDOHYRQ
VWDWLRQlUHQ*DVXQG'DPSIWXUELQHQYHUPLWWHOW'LH6WXGLHUHQGHQNHQQHQGLH)XQNWLRQGHU
HLQ]HOQHQ.RPSRQHQWHQXQGGHUHQ:HUNVWRIIDXVZDKO6LHKDEHQ.HQQWQLVVHEHU%UHQQVWRIIH
%HWULHEVYHUKDOWHQXQG,QWHJUDWLRQGHU7XUELQHQLQGHQ.UDIWZHUNVSUR]HVV
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

 104
5
5
5
5






0RG1U 0RGXO
0%,/)
7UDNWRUHQXQG/DQGPDVFKLQHQ%0DVFKLQHQXQG$UEHLWVSUR]HVVH
4XDOLILNDWLRQV]LHOH
1DFK$EVROYLHUHQGHV0RGXOVEHVLW]HQGLH6WXGLHUHQGHQQHEHQGHWDLOOLHUWHP:LVVHQEHUGLH
$QIRUGHUXQJHQXQG)XQNWLRQVZHLVHQYRQ/DQGPDVFKLQHQXQG7UDNWRUHQ.HQQWQLVVHEHU
NRPSOH[H$UEHLWV)|UGHUXQG$EODXISUR]HVVHGLHLQODQGZLUWVFKDIWOLFKHQ0DVFKLQHQ
$QEDXJHUlWHQVRZLH6HOEVWIDKUHUDEODXIHQ'LH3UR]HVVHVRZLHGLH$XVIKUXQJLQQHUKDOEGHU
0DVFKLQHQVWHKWLP9RUGHUJUXQG'LH6WXGLHUHQGHQYHUWLHIHQGLH)lKLJNHLWGLHODQGWHFKQLVFKHQ
*HVDPWSUR]HVVHHLQ]XVFKlW]HQXQGLQGLHGLH(QWZLFNOXQJYRQ.RPSRQHQWHQXQG0DVFKLQHQ
HLQIOLHHQ]XODVVHQ
3UIXQJVPRGDOLWlWHQ
3UIXQJVOHLVWXQJ.ODXVXU0LQXWHQRGHUPQGOLFKH3UIXQJ0LQXWHQ
/3

6HPHVWHU

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